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‘and ‘Chemical Compounds. Panichi! 1 incei,” Atti; 33. ii. 
182-188, Sept’) '1924.)The problem ‘investigated is does the 
spe et avity Of a simple solid body ‘vary ‘when it becomes 
“Bol “The question may also’ be" ehtinetated by Considering 
of the’ specific ‘gravity: the atomie’ volume, which naturally’ varies 
‘inversely ‘a8 ‘the’ specific gravity, seeing that we their product; or 
‘atomic weight}"4s invariable in the simplé body; whether frée or in com- 
‘examitied theoretivally large’ number’ of ‘erystal- 
“form! The ‘treatment is ‘entirely 
“Cite. No. 1924)-This ‘ciréular’ contains ‘standard’ density 
‘tablesand ‘éthe##' most in” physical 
and “cherhical’ laboratories. “For he of Water “at 
from to 202°C. density of various’ percentages 
the “density pounds “per 
‘gallon’ 6t “milk and of oils temperature 
“correttions’ to’ the indications’ of hydrom in stigar, petroleum 
Batime” Spetific’ gravity tor heavy aiid | 


ies “the weight” oF ater Goritained! er 
Mast ‘Seales for’ the lee 
Dens of Oxygen Baxter end Starkweather. 
Acad. Sci', “Proc. 10. Be 479-483, 
ave piven results: more Gotisistent thah wny Of those previously 


btairiéd. For electrolytic of the ‘density ‘trom 
a, series of experiments ‘is iehsany whereas three other series of 
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distilled, gave the mean value 1- 42901. Taking the latter as the general 
mean and the coefficient of deviation from Boyle's law per atmosphere, 
— 000097, the limiting value of the molal volume of one calculated 
to standard conditions becomes 22-415 litres. 


735. A Modified Spherometer. H. Rowell. (Journ, Sci, Instru- 


making 
d be, sured, and the same leverage 
principle is applied to what may termed a cylindrometer. It is sug- 
gested that a unit of curvature is desirable, and a,number of words are 
in a for consideration and possibly discussion. 


"736. An and Balance. (The Odén- 
Keen Balance.) J. wther, B. A. Keen, 
Odén. (Roy. Soc.; 33-61, july 1, 1924. )—This is a 
.\from., balance: devised -in 1915 by 
Ss. Qdén.-. In that the. record was,obtained by an.automatic tegistration 
of the of . release, of smal steel.spheres, discharged one. by. one into 
of the:balance eagh, time the.weight of, the, substance. being experi- 
smented. on -had,changed.,by, an amount..equal. to,the weight, of. ,.sphere 
(the smallest. which be used,in, practice: being, sone, of, gm.). 
The, apparatus described in, the; present paper.is an improvement. on the 
-abeve, giving) greater detail and accuracy.; .An-electromagnetic control 
msed,;and:se.a. continuous record., is substituted. for the. discontinuous 
_ of.the earlier apparatus,.but it has. been found an advantage to retain 
ball-dropping devicg,. the..electromagnetic control simply, supplying 
_the continuous history of the changing weight between the release of 
sack, metal sphere,:;\ The alternative .was electromagnetic. .contggl over 
tthe, the, chart, ‘being split_up, {to secure,sufficiently 
by; some, -cqunter. “setting. up currents) 
amount after each, transit of, the. chart. 
gurrents.of considerable strength to..balance .a,.com- 
“paratively, small increase .in weight. The. chosen. method.is.one in.,which 
gan, progeed., up. to, the maximum, load,the; balance can 
<The, maximunr no. greater, than the.equivalent, of the 
weight: and ,the, sensitivity,,is approximately constant 
 thronghont; the range: set, of .balls. ..It can also varied_as 
desired... balange, is a short -beam;, Qertling. analytical; balan , to 
by a, magne 
from, one; pan.,of,. the.balance, dipping, .into;, a. solenoid. the 
current’ through which is automatically: adjusted so that the, 
always: balances the changing weight of the substance under observation. 
continvens zecord, pf guirent sizength thus gives.a, continuons regerd of 
discussion of the 
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Reports, spp b9+60)°2024; xo] the outline: of the 
principle ofia> Bourdon is already: well known, the’ 
plactimént. of its free end does not -yet«seem: tochaveobeen fully ivesti+ 
gated, and, an unsuitable mechanism having been adopted, the graduation 
Gf \thesdial splate\-of the>“‘pressute ‘the’ ‘tube is*hsuall} not 
“Inthe present’ considers ‘that the “displace? 
ment of the free: be proportidvdk the présbureé lint the 
ht line ‘motion: “This ‘consideration ‘is 
proved Both mathemati anid? simple: 

is ded aced’ for the’ ditedtion’ of ‘the “displaveft 
this the ‘inhproved the’ t 


4-988) High-Vacuum Pumps. H. Ebert. (Zeits) 
pp. 497-500, Nov., 1924.)—-A discussion:of different models. [See Abstract 
7493 (19244. }. {Détailsot com parisons torbe given| laters! SM D. 


oFhe xtreme: Vacuum: Pumpi and»: the: ‘Adsorption “Manometer. 
MviA oSchiemanni: (Physs Zeits..25. “68946858 Deco) 
1024.:; Paper) itead: ‘before :the:: Déeygt.> Naturforscher. u. 
vacuum ‘pumps; ‘ave! dimited “by: their ‘velocity ~ of 
‘Sspetion;!’ \avhich the: best litres: per: second: cSteel 
pumps; are excludedifrem consikleration: for: directly obtaining extreme 
vacua, sinceithe metal constantly. diffuses andi gives’oqut:gas, particularly 
at shigh ‘temperatures. The! anthoress’ has! constructed ‘extreme. -vaouum 
pumps ofcgtass: on ;quastiz, velocities least:20:¢0 
30:ditred per isecond,o: Ehis large communication 
surface! between, the fore! vacuum) this °surface!is 
100 ern? ,inatheinews pumps! aspgdinst ‘older 
forms,.s0:that :cartiedowith enomious tapidity>fiom 
the high tothe ii the: fore! unr «mist 
nothbe mors: than 096i many, dig.ct Pheopamp also ‘been <constricted 
velocities (about litres per sect) ‘have: bedn vobtainédw pSeveral such 
cari! sand! litres »per’sdcy ‘obtained’; 
uding atiditiom/absorptidh: niaterials yand! wieh 
nant. digi canieasity! be-produdedi+: In. orderotp ‘maintam 
these‘extreme waoua tthe. wathoress ‘has deVised :method “for reoving 
the.dast trdcescbfcgas sirony the) materials: jof::the! apparatus s.discharges 
‘without internal electtodes ‘are made use of, alternating currents of high 


cr 
. GENERAL ‘PHYSICS; 
* 
the! fei the The strength Botirddn 
“or electtonic bombardmerit of the materials in ‘the intétior: 
heating!! The ction of theadsourption or absorptidn ‘mandbmetet 
of iticandescent: Kathode!> Gurren’! is Cp where © 4s: 
McLeod manometer is nied thatthe? rélation sti Hélds 
in’ extionte and Chis way; by the’ Gan? be 


$65 740, Theory. the. Air-Lift. with “Special to: the Slip 

of Air. Bubbles in: Water,.O. Miyagi, (Tohokw Technol. Reports, 

The Surface, T ensiom of D trolyte. ous, Wagner, 
Phys, Zeits. 25,:pp..474-477,. Oct. 1, 1924.)--On. the basis.of the electro- 
static. forces »to which, in the neighbourhood of, the bounding 
surfaces, of two..dielectrics. is.su bjected,.a calculation is ;made of the con- 
centration changes which occur at the surface of ,an:electrolyte.solution, 

and,from this the increase of surface tension, of. water, by the, addition of 
elegtrolyte is deduced. The values calculated for, different concentra; 
tions are found to be in agreement with _— determined experneneeey 

(Science, 60. pp. 319-320, Oct. 3, 1924.)—The author points out that the 
values: given for the surface tension of water:measured-by the ring method 
are oni the: average 3-2idynes per cm. greater than the:meani value givén 

byvothen: methods. Fahrenwald’s. explanation difference is ‘dis: 
eussed,;.and shawn: to! be: probably: incorrect: that 
the error:was: probably: systematic one, due’ torisome faulty technique, 
andthe following explanation is. suggested: As ithesring is drawn: out 
of :the, liquid the :upward force on the rings:measurediby-the: torsiom.of 
thewire, <is: just: balanced: by: the! weight! of liquidselevated -aboye ‘the 
nermal-sutface. It :is important note:that thecscale) readings ofthe 

imstrument:are taken with reference to the. ‘scale ‘scale 
Corresponds; with, the torsion whem: the. arm 
which ¢carfiesthe ring -is zero: balance. As the ring:is 

pulled, :bigher » with: increasing force, the: true zerosom ‘the, scale, «with 
weference; to; which: reading should: be.taken,:shifts upward: from the:scale 
zero: by-an.amount, which:corresponds to. the position ofthe arm:: Conse- 
quently ;at the instant the ‘film ruptures, the scale reading will be too high: 

A.new technique,has;béeen devised whereby the vessel containing the: liquid 

isi gradnally loweredyby ‘means: of the: screw: adjustment; on! the support, 

_while-the inereasing ‘force: being applied;: all the: while:mahitaining:the 

arm 4n; its position of Experiments test. this ‘explanation 

have shown, ia‘ difference | of 3-3 dynes .percm.»for awater avhen. the:eld 
technique, F.S.<B: 


istry of Lubrication,» We Seyer, and: 8. 


lubrication, appatafus-msediwas essentially the.same 
Hardy ,and: Doubleday,{see. Abstract 249; {1923)]. 
Shown, that fatty, acids.amd other,oxygen containing: substances: when 
will .improve its character as a, lubricant: ;., Various 
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fs ‘Surface Reactions Flotation: W.. 5 (Am. 
Inst. Miniig Eng; 'Trans.°70. pp.-647-936 Disc., 
anodern theories) of the structure'of matter in relation tothe theory of — 
flotation: ‘are discussed, ‘the latest ‘form of the author's: apparatus 
for jméasuring surface tension by the formation of films is described. 
With regard to’ the effect of various gases on the surface tension of water, — 
little “agreement” exists between’ different “investigators; to” 
experimental ‘error“or°to surfaee ‘contamination, | or to both: 
ental ‘pretautions taken; the “surface tension” heed 
detériined by the film: method, remains constant with age'up 
but it seems almost impossible to absolut 
‘tension ‘values, these after several’ hours, or ‘more 
pidly if the emulsion’ is “kept gently Circtilating: Substances with 10 
“or active ‘groups ‘in the’ miléctiles, “sith as benzene or paraffin oil; 
swat ho value as pure substances in modern flotation methods, and only 
substances “able ‘to ‘spread’ ori water have been’ ‘successfully’ ‘aséd in’ flota- 
tion, The" effects of ‘a ‘number’ of compounds’ on “the surface tension ‘of 
water ate described: The reactions occurring at the surface of contact — 
between water and other liquids (oils). completely insoluble, or. only 
partly soluble in it, are considered ‘from. the point of. view; of; interfacial 
tension, it being. ‘assumed that adsorption of substance or. substances 
in, the interface, is always, accompanied by a change in the value of the 
interfacial tension. The oil-collecting properties of the various common — 
minerals met with in the flotation process are. also discussed. From a 


predetermined surface tension-concentration curve of the substance to — 


be tested and a knowledge of the total mineral surface, the amount of 
oil collected by the mineral per unit of area may be calculated with close 
approximation and is found to be between 10 and 100 molecules in thick- — 
ness, increasing with increase in the concentration of the ‘oil. The 

normal order of minerals in their cil-collecting capacity may be altered 
by the presence of-a small amount of an 


Gas. ‘Flows a Tube and eeynolds’ Criterion, 
J, Satterly, (Roy. Soc, Canada, Trang, 18. Sect. 3. Pp. 261-268, 
1924.)—The author carried out a series of. experiments on.the flow 
of. ‘air. through a capillary tube over. a. large. of pressures, and for 
temperatures between — 79°C. ‘and 100°C. The curvature of me = 
curves is most pronounced in the’ neighbourhood 

mes corresponding with the critical velocity as artaghgeare from 


Viscosity of, Ethyh Ether, near. Critical: Point, Clark, 
(Roy, Sec. Canada, Trans. 18. Sect. 3. pp. 329-338, 1924. )+-Experiments: 


were ‘made’ to determine the viscosity of ethyl ether near its critical — 
‘(Phe logarithmié-decrement ‘of torsional*oscillations was) obsefved 


for a numiber-of ‘temperatures, starting with the critical temperature or — 
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-below up. to. temperatures» !well ‘gabove the ‘critical 
temperature. 'Theether: was: very carefully ptrifidd) byitepeated washing 
with osulphtrico acid, potassium permanganateand)swater, untibithe 
tesulting liquid was free from alcohol, when it was dried over-phosphorus 
pentoxide and distilled after crystallisation in liquid air. The viscosity 
was) detetmined: dn “a spécially designed \apparatus which tonsistéd a 
66ntaifiing “a gold Stirring ‘device. » The! ‘results 
show that stirring affects the values obtained: for the logarithinic :decre- 
EY Boris? to Ha Sif os 
401, Deci, 1924,)-—-The, paper.is an. extension, of the questions.of elasticity 
raised i in, a) discussion on the paper by. the author.on the as a 


Elastic A Five ysteresis,. “and. T nternal Frichion. 
Jordan, ,(Phys,. Zeits. 25. pp. 579-584, Noy. 1924. )-Remarks, ypon 
a paper by K. Bennewitz. {see Abstract 1, (1925)],, The logarithmic, fo) 
to which the formula given.in the abstract leads. in the case of a constant | 
force, 3 is criticised, since it cannot hold good indefinitely, It is also pointed 
ont that after-working and hysteresis are mot the same thing. After-werking 

is probably, due. to. xecrystallisation, The. phenomena | for cast iron and 
aluminium differ... is need for, farther work, the 


On the and Elastic Deformation 
OMY Math. ‘a. Mechanil, pp. 3774383," Oct!) 
1924 thé investigation of the state ‘of terision of non-planar' 
branes and of Sheets of stiiall Tesistance*to ‘bending, a‘system of equilibrium 
conditions are employed Similar td those’derived by Beltratmi and Lecbriiti 
for ihextensible surfaces, the latter having been Shown valid for extensible 
by ‘Caldonazzo. In’ ‘the’ present mathematical paper’ a “method 
béen ‘developed which Bases the equilibrisim ‘problem fot ‘an’ *suttade 
Upon a sitigle characteristic differential equation, analogous that adopted 
for the geometrical problem ‘of’ slight ‘Surface ‘bending: 
ious work by Blasclike on the Telationship between’ surface déforma- 
tion: atid the possible states of tension is referred to. “The first ‘part of the 
-papet gives the analytical determination of the force ‘scheme involving 
the elastic tensions, distortions, and displacements. A second differential 
is then ‘derived and integrated which stands ‘comnhéctio 
the chdracteristic eqhation; ‘and from which af Of 
follow.’ The fatter suitable Selection’ enable a ve considera- 


erences between | he nt and the platiar prob “at are éd Out. 


7804 Materials ‘ander! “Repeatedly Stresses) SJamnins 
pe de Mét. 12. pp. 742-749, Dec., 1924')—Description of the apparatus, 

of ‘the ruptures’ obtained. emer) OR HOB) 


of Plastio. Bodies; and the Elastic: A fter-cffects: of Deformed Bodies: 
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ef: straintanc the: sliding surfaces for some*equilibrium -coinditions-of com-. 
pletely plastic-bodies:are obtained; and also ‘the slow movemerits 6f bodies: 
insthe:plastic: state such ds the! flowing «process: for ductile. metals. 
shown:that where the: sliding:surfaces .possess: a protecting: ayervoriif a 
part, atleast, equivalent sliding surfaces: has a-protecting! 
layerythis: layer »will:form a dividing surface of ‘the’ two) states of strain. 
For both tegionsithe protecting: layerforms:a natural limit of -the:plastit 
bodies. difficult to. obtain’ the: mechanical. conditions: for the ilimit+ 
ingi states:‘of strain: before’ a plastic condition: séts in: or fracture:results, 
particularly: where: a:imixture is dealt: with; and. yielding occurs :at the 
smal) joints» of (different: components: ofthe mixture, It: is; however; 
_ possible ‘to; devise ‘an .explanation of the elastic after-effects of» plastic 
| déformation in certain important cases where a pronounced elastic region 
exists for these changes of shape. This is the case with pure iron which 
behaves an elastic: body; provided the:élastic limits are:not exceeded. 
An attempt is' made to; obtain: a mechanical:model: of these conditions! 
Hiastrations..are: Shown which beaneut «the: theory of figures of flow 
formed(1) in plates and tubes-of ingot; iron under. the influence: of a 
symmetrical radial stress, (2) cylinders and prisms of marble and sand- 
stone compressed'axially; and (8) cubes: of paraffin 
ther Plastic: Phase-of a: Natural: Isotropic 
Solid: Brillouin: (Comptes: 179. pp. 1563-1566) Dec. 29, 
termed malleable: or ductile’ present two 
phasesiatcording: to: the forces exerted) upon them; viz. an elastic: one 
with sensibly (reversible: properties,»and a* plastic phase.’ The author 
now develops a‘theory for the latter: analogous ‘to the:theory of elasticity: 
He ‘questions ithe validity of ‘the isotropic’ theory ‘and: substitutes~ one 
which is in'best.accord with ‘observations, ‘viz. that the plastic phase: is 
characterised by the fact that only;one:of thesix elements of deformation 
is: increase: indefinitely; whilesthe: other five. continue: to ‘be ‘deter- 
minerbh:by elastic conditions. « Ifthe wniquée deformation does not: produce 
change of! density) the: phase: is~plastic;) otherwise it is»brittle, “Based 
onsthis hypothesis, equations of: state. are derived which characterise the 
plasticistateand: ‘rectify the: Of! — the: old 
Effect of: Free: lon: thes 
F.'C.eThompson and W. E. W. Millington. (Iron and Steel Inst., 
110 pp. 61-74; Disc., 75-84, 1924.)—The authors have previously 
suggested: [see:Abstract that the type of deformation in a 
single: crystakishould different from\:that: in ‘a: fine-grained aggregate, 
and develop: this:idea, -and: further suggest that at the free surfaces 
of even:an aggregate, the deformation-will probably differ distinctly 4rom 
thate within: the» mass:«: Evidence is, given to: show that the elastic:limit 
is teached at: a relatively low stress:atithe surface, such evidence including 
thei difference in sizes internal: crystals after subjecting 
certain metals to a definite tensile strain followed: by a prescribed annealing. 
The differences: of sthesstresses: at ‘which: -slip-bands are firsteformed ion 
metals ander test, and the elastic limits-:of the same metals asidetermimed 
mechanically, aré.also’given. 
VOL. XXVHI.~—A.—1925. RAVER. 
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occur-initially vat fren it should. /possibleito. show that. 
cross section of the specimen is*reduced and ‘the relative area:of: surface 
increased, the elastic liniit»falls; and ‘many ‘published: tests are givenin 
support of this. Other evidence is given that where the surface is: enabled — 
to move, plastic deformation may there be obtained under stresses: far 
below those normally considered to be the elastic limit.: It is concluded — 
that what was determined in these tests was that stress ‘at ‘which movement, 

easy-glide in the non-ferrous metals or rhombic dodecahedral move- 
ment in iton took place onthe surface, which bears no relationship to the 
stress at which elastic failure would result'in the metal‘as’a whole: “The 
bearing of'the above to fatigue: testing is dealt with; and it is suggested 
that under all stresses; and especially in compression; the effect of free 

Ee. 

5. 102: pp. 430-433, 1924.)—-A mathematical ‘deduction the 
basis of the’ principle of ‘virtual work, @ relation 


The Contant: Claw dees High 


Temperatures and:by Lapse of Time. F. C. Harris. (Roy. Soc., Proc. — 


106. pp. 718-723, Dec. 1, 1924.)—Filon [see Abstract 1375 (1914)} has 
previously the effect of temperature on the photo- 
elastic constants of glass by the flexure.method, enclosing the ‘specimen 
inva steam jacket giving a max. temp. of 90°C. He» observed a small 
increase in the stress-optical coefficient for the ‘ray: polarised perpen- 
dicularly to the line of stress. The present series of experiments now 
described. were catried out with the object of extending the observa- 
tions for temperatures: up to near the melting-point. The specimens 
consisted of small blocks. of glass—4.x« 3 x 1 cm.—and: full -experi- — 
mental details are included: The specimen’ was observed. through @ 
Nicol’s prism.and a Babinet compensator in the light: from a)» sodium 
flame polarised by reflection at a single glass plate. : With’ the exception 
of one glass, which shows a decrease—an extra dense flint’ containing 
64+4 per cent. of PbO—the stress-optical coefficient shows an. increase 
with rise.of temperature. This exception is in accordance with previous 
observations that the presence of large quantities of PbO tends to reverse 
all the known stress-optical properties. In every case examined the 
pes has increased with lapse of time. 


“156% Tensile: ‘Strength; and Cote: 
Work in Some Pure Metals and Solid Solutions. H. Ingall. 
Metals, J» 32. pp. 41-64; Disc.; 64~71, 1924:)—-A continuance of work pre- 
viously reported ‘on copper wire [see Abstract 1374 (1924)]; butextended 
to:embrace silver; aluminium, ‘nickel, 70::30:brass 80520: cupro-+ _ 
nickel. Specimens of the five materials were examined in the softannealed 
state, and after celd-work ‘by drawing, representing 26, 50 and:75:°% | 
reduction of:¢ross-sectional area. The! constant load: and ‘rising tempera-— 
ture-method of experiment;:was used ;:in each test Ja ‘definite:load was 
applied: te. the -while:the was. 


ance tube furnace at the rate of 20° per min.:till it broke, Certain pro+ 
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whichis up to a critical inflection tempera- 
ture:and bya curved line for:higher temperatares. :There appéars to’be'a 
close connection: between the percentage general reduction curves; the — 
percentage ‘contraction of area« curves; and: the corresponding: tensile 
strength curves... During the testing some:of. the wires developed a-noise 
like sini -only: occurred: in wires’ which” 
broke at temperatures beyond the critical temperature. In additioti%to - 
these common properties, there are some results peculiar to each individual | 
material;: The:straight line or lower temperature curves:‘mentioned above 
will change ‘direction.at the temperature. at which any allotropic or'phase 
change may take place. The critical inflection teniperature of 'the:whole 
material: will be that of the constituent: with the lowest'individual critical 
1570: Effects of Iron on: Coppers’ D. (Miss) GW. Ford. 
(Inst. of Metals; }. 322 pp.:336+861 consti- 
tutes Part the investigation of theeffects of impurities'on copper 
carried: out:for: the British Non-Ferrous Metals Research: The results 
indicate:that'iron exerts a considerable ‘effect on the properties of pure 
copper++in fact, ‘very much ‘greater than that of oxygen. The observed — 
effects onthe»mechanical, electrical and’ other properties are 
with the'structure and constitution as revealed by the miscrescope. Solid 
copper will dissolve about 4% iron at 1100° C.; but the solubility at lower — 
temperatures is much less.’ The electrical’ resistivity: increases Tapidly 
as the iron contents raised. ‘theirom content exceeds 0°2;'the effect 
on the resistivity depends largely on the heat-treatment.. Theeffect of 
iron: on the ‘tensile strength’is:comparatively small, the effect-of iron 
being to:raise:the tensile strength from ‘14-5 to about! 20:tons per sq. 
The efféct: of ‘heat-treatment -on ‘the: strength’ of copper containing iron 
is relatively small..; Iron ‘has no great: embrittling ‘effect; and copper 
containing’ iron can be rolled with‘ease.:- Iron ‘isa deoxidiser for copper, 
-but it creates’ difficulties: during casting, ‘owing to the formation of films 
that destroy the continuity of the-metal.) The deoxidising action is not 
great;:as a: considerable excess-of iron would appear to be réquired to 
remove all. the oxygen. Copper containing: iron as a sole impurity is 
for Measuring Stress in: Pubes: : 
Anderson and E.G. Fahlman. (Inst. of Metals, J. 32. pp. 367-379; — 
Dise., usual accelerating cracking. agents’ were 
found to be of-no value jin’ detecting ‘the preserice of stress in certain lots 
of; brass:tubing: with a‘cold‘teduction to 56%. It does 
not follow: that thematerial is‘free from:internal stress because'a wrought 
brass does not crack under the applicatiom of: an accelerating cracking — 
agent... In the tubing under examination, machining by Heyn’s method — 
failed to: show Jength changes——that’is, ‘failed: to disclose the presente 
stress.. ‘Cutting: diametral rings: also failed. 
ferential:stress.;. The stresses:inisome drawn brass tubes: areshown:to be 
only longitudinal tensile and :compressive’ stresses, anda method, ‘called 
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measuting stress:in 
drawn brass tubes: The méthod consists in slitting a 
long ;and 0-10:in. a 3-25 in. narrow end ‘only 
in: the: cutting:; longitudinal «stress: is: indicated> by ‘the:springing“out: ‘of 
the strip. > The amount: of:stress canbe; calculated :fronm the: amount0of 

spring and ‘the elastic modulus:of:the material of 
caida applied in determining the laws governing the release‘of longitu: 
dinal' stress tubes on also: Abstract 
The of Bent ‘Rois under Elastic: Tensions»: 
Zimmermann, |! (Preuss: Akad. Wiss: Berlin, Ber26:pp: 277+288, 1924.) 
Previous referred to, the: Object: of «this publication 
being the evaluation of «the: breaking strains of ia ‘rod bent «by: elastic 
forces at both ends. -As-initial.form of the rod axis: the: cosine ‘equation 
COS + has again been ‘adopted,’ ye being the vertical 
height, / the wave-length, and %,, the vertical displacement with respect 
tothe centre of tlie rod: chords: § 1 investigates the:elastic changes in the 
bent-rod without tension, ‘anid §2 the breaking strain with elasticitensions — 
at; the extremities:;; The paper is ‘mathematical: throughout, and “it 
remarked that‘rods under tension with freely movable ends ‘seldom occur 
undet structural conditions, the connections between neighbourimg rods 
acting more or less.as-elastic tensions, while the rods themselves ‘are never 
(Zeits: ‘Math: pp. 8614376, Oct.;: 1924:)—Reference is 
briefly: made to: previous work by A: and Péppl Wangerin;: Michell, 
Love, ‘and Serini, preliminary to an investigation of suitable fundamental 
expressions in cartesian: and cufvilinear ‘coordinates ‘for: the symmetrical 
axial)deformation: of rotating ‘bodies: Results ofan: ‘earlier publication 
om-the torsion) of-rotating-bodies (Math. Ann.:71! of 
Serini’s investigations «are Applications ‘are’ givem for circular 
and‘annular plates,:which bodies have»proved very suitable for the purpose 
of;a:icritical consideration’ of the:-basis!and consequences the theory 
and»for:the cylinder: and spheroid. In the paper, which is entirely mathe- 
matical; § 1 derives the elasticity equations }in cylindrical’ coordinates, 
$2 considers the solid: cylinder and ‘circulat: plate;i§ 3:thée hollow cylinder 
and annular plate, while § 4 deals with the application of curvilinear 
552-559; Novi 1924: Paper'read/béfore the Deut. 
Naturforschier?’ Arzte; -Innsbruck) mathematical> paper 
whose importance -lies! in: its proof that ‘this «supposed ‘flowing “ether: is 
capable, of vibrations of am elastic type. “it sioats ton BeB. 
to W | Reséarches; upom: ‘Turbulence: Le Schiller. «(Phys Zeits. 
> Nov. bb924. | Paper tread: before the Deut: Naturforscher 

irate; Innsbruck; 102¢.)—After ‘pointing’out that the»diniensional 
»twhes does notyias: usually 
ployed, contain the distance 
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to, the) more;usually, adopted -walué: of That! theresis’& transition — 
period;,da which -the:laminar: motion: breaks: down: 
borne out by diagrams showing the dependence of the resistance! codfiicient 
upomReynolds} number; for, varieusolengths of tube the .siidden:increase 
consequent apon-the entry of, at: much tiigher Reys 
nolds’;nuntberia the shorter tubes. Abstracts 1225 and:2048 (1922):} 
«Some: Problems Hydrodynamics.: Dorothy 

eto (Phil, Mag, 1089-1104; 


matical -p paper: treats -the::motion cylinder infiuid when’ the curve 


of; cross-section.of cylinder-. nis:@cmember of. the series ‘of curves given 


which; has. been, selected, becanse At comprises curves:with couca we ‘and 


and cusps. of.artype not hitherto subjected. to exact 


matical analysis....; The problems discussed: comprise: the: motion of 
a, fluid. streaming past sucha) eylinder, with uniform velocity, (2): 
the, cylinder .moves ; with, uniform:translational velocity, in a fiuidoat rest 

at; a great distance, (3); when. the,cylinder; rotates, with uniform: -angular 
velocity. about, its, fluid rest..at great distance,.and 
(4), when. there jis, of; the fluid round the -eylinder.,; Various 
combinations..of.the pure types are also worked out which are. applicable 
to ;aerofoils .of yhigh,, when: the. various. \involved:ate 
chosen_that the, velocity. is silt tod, to Heddy 


(Ark: £, Mat. Astron. och, ‘Stackholm, 18 
Entirely mathematical. 


Wi (Atk! MatAstron, ddl Fysik, Stockholm, 18/13. [36 pp:1, 
1924. «In: paper, deals ‘with’ the laws° propagation 
of light through anisotropic ‘liquids, supplementing the autHor’s previous 
publications A bstract! 1675 (1924)]0 Maguin’ having dealt only with 
the propagation plane bight wave along: the axis’ of a helicoidal 
structure; the ‘present investigation’ attempts its generalisation: Although 
Maguin's. special problem’ admits of an exact ‘solution; the general case 


Canvonly beidealtswith by:approximation methods, which are set forth’ in 


While:these qréapplicableta nén-as'well'as to homogeneous isotropic 
liquids, thé! genetalformulé are! invalid when ‘the liquid is’isotropic‘and 

non-homogeneous: olf damping: 'be«absent;* then no rotation’ 20 
the plane: ab introduces’ ‘the: assumption that theomele- 


‘not totate ‘the: plane«of polarisation’ “The tesult found is that’ 


the, oscillation directions ofthe -elegtric and. magnetic ‘vectors :possessynm 
inertia, in; an | anisetropic examines: the» propagation sofia 


- Plane light; waye parglielto helieoidal.structure; »For 
VOL, EEK. 2207 
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case: where the molecular:axes:ate parallel to the boundary ‘planes; nthe 
Maguin formule: are: obtained») shows ‘that’ the: approximate sotition 
is sufficiently general: to ‘determine ‘the boundary ‘conditions: 
with:the passage of rays in a structure where the orientation of the'mote+ 
cule only depends:on one variable; and the problem ‘can besolved in elliptic 
functions: » 7 -gives “the most! important’ formulz ‘for! the case where 
the molecules rotate the ‘plane of polarisation. § 8°deals with the limita- 
tions involved: in the assumption that all molecules are equally directed 
for one wave-length. Friedel’s result that for bodies of the cholesterine © 
type a circularly polarised wave, which is weakened by reflection at the 
under boundary. plane ‘of:'a ‘layer; gives a wave at exit from’ the’ 

layer whosé Circular polarisation is in the same sense ‘as that of. thevrefiected 
wave, is’ found inexplicable’ on the: above simple assumption, but in 
§ 9 finds an explanation on the assumption that the molecules within on" as 
- layer are so placed that the orientation at the upper is ‘exactly ‘opposite 


Theory of ‘Fluid Flow. igi 198) 
pp.’ 769-793, Dec.;' 1924:)~-The author develops’a theory ‘of fluid flow 
from a considerationof ‘the’fact that'a thin film of the fluid in contact | 
of the spipe: It is shown that»the only curve’ that ‘will ‘permit of the — 
_ above ‘conditions is’ the ‘logarithmic ‘or exponential curve. ‘The “use of 
this’ ‘comparatively ‘simple’ formula ‘is found ‘to “be "justified a8 it’ fits 
velocity distribution curves’ obtained ‘by careful’ regardless — 
of whether:the velocities ‘used are above or ‘below the critical, ‘and‘also 
regardless of whether the fluid*used’ is a gas or’a light or heavy’ liquid. 
In conclusion the author states that the log curve permits of the deriva- — 
tion of fuid flow formule which appear to be generally applicable to all 


(Elek. Maschinenban,. 42.) pp. 721-724;,' Dec:. 14, 1924.)—An: 
is madeto examine: the flow. of liquids, taking molecular rotation into 
account; ,the simplest, possible case, that of rectilinear parallel flow, is 
considered, the distribution of velocity is that due/to:friction against 
the walls, with no. frictional.viscosity in the liquid itself... Every section 
perpendicular. to the direction of, flow can then be considered as:an energy: 
Surface, at-every point of which the. liquid: has the same energy of motion‘ 
The. liquid. can regarded..as made up: of minute molecular spheres, — 
which .remain..spherical even: at pressnres ‘and-practically .of the 
same the -molecules-all: rotate in 
the .same, direction about, \axes: perpendicular to the stream: lines, and 
parallel, to ‘the, wall, the» angular velocity falling off. from) each of two 
parallel: walls towards the centre where:w = 0; at:the same’ time the 
velocity translation increases, 'so- that. the kinetic: energy remains: 
constant; in this. way ia differential .equation. is, obtained, the solution — 
of which = Cy sim Mfl), CyV cos (C, + 
where M:is-the:mass of a molectile, I the’moment of inertia’ about ‘a central 
VOL. 
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the maximum value. of v,. midway. betwééti the 
ghownstoi hie; between: the: limits \2/2:-for. perfectly: smooth 
‘The Lnfluence' of the: Degree''of Instability on the Phenomena’ of 
Round Liquid Columns. R. Ai Gastieman; Jr. ‘pp. 857- 
868, Dec. 13, 1924:)-Plateau’s criterion of when the wave- 
dengthis greater than first briefly noticed and followed 
by’abreference to Rayleigh's récognition thatthe question’ whetheror riot 
actiial jet breaks wp in thesallotted time depends also’ on! the tinte- 
tate! of ‘its collapse,’ and’ thus pliysiealand' geortiétrical propertiés ‘ot 
the jet other than its surface Phe present note: furnishes *ilhis- 
trations of ‘phiéiomena’ that depetid 6n cotisideration for their éxplania- 
tion, and puts factors! on which the timeirate depends (deduced by Ray- 
Neigh) inte’ more’ convenient form’ for The: Writer sutimiatises 
Casésiinto the question: Has chance'to produce 


33. ii. Pp. 4\—An account of a vigorous 
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409, ne t 
veloci th 


the, velocity, the .yorte 
all ‘co-planar, 
: ity, 

due to a.velocity-potential, On, integration 

al giyes,, for a, pressure, 2, are 
extension Bernoulli “Moy A 
solution the problem is found, on the compos of tw 


Measurements of Aerodynamic, Force.onA exoplangs.,..B- 
4248, anapparatus. f the,, 
defections: f the wings, of an agroplane.in flight... 
@Point.on. the. wing moyes in.a cylinder rigidly, connected, taithe body. 
oof, the,.cylinder,.is to. apother. 


na cylinder, .w which has.a piston actuating a and iecording apparatus, 
the cylinders and tube being filled with liquid. Traces obtained with 
the new apparatus, and, simultangons, obtained from Ahe. regording 
dynamometer, previously, des¢ribed, [see act,748 (1924)] fom aiful- 
‘size aereplane. in. a wind,,.are. in.s0 agreement, 


may, be, used to, obtain 


@n.aeroplane ia sousicib. od? to, yiao & GB. 
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On the Forces; ehich: Support Aeroplanes 
Hydrodynamic. ctions\at Distance: 'V .. de,-Physique 
et de 1924)—Inthis ‘paper::the! author 
develops a method for the transformation of the equations. \of ahotion 
of a continuous body. This transformation is applicable whatever be 
the form ofthe. anternak:tersions (fluid:.or, solid), and.enables,an awdlogy 
with the eqnations..of the, electromagnetic field to..be established::,;At 
each, phase,of the-motiom, the hydrodynamic, field presents:a stmicture 
cally,identical, with, that of .a)statienary; electnic or. magnetic 
field, ,and) exerts: forces, equal .but. of contrary sign, to; the, forces, this 
field; Different, examples of, the,analogy are presented, segistotating 


trations included. | oslo H, H,.Ho, 


Cin 
thedrems to the of th deter tion the 


vortex motion at the edge of a Joukowsky wing 


Zeits. 25. pp.”620-628 ; Disc. Dec. 1, 1924, Paper read 
b ut. N u. bruck, 1924.)—Fo 
expen tally ‘the Jaw. of ‘rési 
arti ‘carbonic 
és, Withbut ‘any assimption ‘ds ‘to thé ‘elect 

and results’ aré agre¥ing ‘tlosely’ w 


Newtonian Mechanics and Light Quanta. 
f. Physik, 30. 3. ‘pp. 228-230, 1924. Newtonian mechanics 

with ‘the ‘inertia ‘principle ‘ort the’ basis 
atised waVé'in the unit of time through tit cross-section 
Prom the Ico wil election’ rile for 


the Ti thet nit paper these poise are dried discussed. 


pene coe ternied! globiflar ifthe 
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limiting» distance: from: the ‘centre: Globular’ distributions» in’ two-and 
three: dimensions! are treated under the sections of 
The’ protetypes' of such distributioris are the so-called globular clusters, 
agglomerations:of stars, in equal density ardund~a 
commioncentre:* The projection of:such& on acphotographiic 
plate—forms ai circular distribution, while the cluster itselfformsa spheri¢4l 
type: of globular distribiition that of; Maxwelt forthe 
velocities: of; gas-molecules where: the ‘logy ofthe: inverse! density: is/pro- 
Stet BN owt Issinterdts Yo >i 
_ dpprokimate of: Periods of ‘Rods 
with: on withowh tind: Thrusts: Shégenjiz:: (KyushioUniv. Coll; -Eng.; 
1924, English.)+-The nataral ‘findamental 
period: of-the lateral simply supported at ‘any tuthbér 
of points; the, flexural being: constant in édch'span, 
and external loading being:a mniform lateral Joad, with or without 
aconstant longitudinahend ‘thrust; isicaleulated by Rayleigh’s approximate 
‘method of: making’ use ofca/hypothetical type of vibtations:*For the 
said: type, the static defi¢ction! curvé:ofiahorizontal | tod: ‘ander gravity 
is' is:showm, that the period:cbmputed: thi way lis Wwery 
close to what tthe ordinary from ithat of ‘mbtiéw' will 
give. ‘The-caleulation is'miych simplifiell by substituting an approximate 
defection;curye for-a true one.' « A:few functions hecessary for' calowlating 
the period tod over two ispans ‘with:end! thrusts: dre tabulated: and 
of -Virtwal Mayashii (Kyushu: Univ. 
Coll. Eng:, Mem..3. 3. pp.h1%-142) Getman)A: mathematical 
‘paper in which. the worlds» applied: to*a: number «of 
cases of.cantilevers. and other beams. oof anf yrisd B. 
1780; Diffusion: Gheory off the: Positive Column: Wa Schottky!) (Phys. 
Geits: 25; pp. 635-639 ; | Discs 6306640; 1924.05 Paper fead before 
the Deut.; Natarforscher; Innsbruck, -papef 
theoretical: discussion, of: the 
Barus o: (Nat Acad) Sei., Proc.240. “pp. .447-452,>'Novi, 
previously described [eee Abstract 1650 (1924)],'tq the investiga- 
tion, digusion of hydrogem into air} is, deseribed. Values! of» the 


82. Didiasion. of Mercury and Iodine Vapours through Nitrogen. 
Mullaly-and pps 1805481228 Dec., 
1924,)--Diffusion ofthe wapotrs arising froni-liqiids of solids Passing 
throngh ; ‘varjous jgases ise welb iktiowris tan give stdtistical méasures;ofithe 
VOL; 
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difficult to experiment: with substances slightly’ volatile: Following ‘the 
speculations of Stefan in 1872, the vapours of water and°of many carbori 
compounds were ‘early-investigated’ by Winkelmann: in'1884. 
recently :(1916)°le Blanc iand:Wuppermann have determined ‘the ‘rates 
of evaporation :of similar ‘liquids in air under more: refined ‘conditions: 
The present investigation is: undertaken ‘primiarily as'a°test: of an’ experi- 
_ mental method; prior to the application of this method to'farther problems 
of: diffusion, For: establishing the gradiénts “of “vapour concentration 
necessary! for diffusion ‘in steady state along '@ uniform tube; advantage 
is taken of chemical combination between two diffusing vapours, and 
precipitation of both as solid products, :«\The two vapours, 
of mercuty and iodine; are| allowed toi diffuse: fromthe free elements 
situated at ‘the:opposité! ends’ closed glass tubé ¢oritaining nitrogen. 
As fast as the ‘vapours diffuse: towards one another, ‘they combine and 
deposit. the iodides of: mercury ‘in a region of the tube»wheré they mevt: 
-Im-no.case is more than :0>2 mg. of nitrogen ‘contained tube.’ For 
economy, therefore, also by reason of the stationary: ‘condition of the gas; 
the present: method has advantages over those of ‘Winkelmann and -of 
ie Blanc. and: Wuppermann, éach ‘of which methods requires: a continued 
circulation’ of: many litres of-gas, at constant pressure, throughout the 
the experiment. ‘The: average ratio found for 
the coefficients ,of ‘diffusion ‘differs’ but slightly: fromthe value 170 
from, the: absolute «determinations »at! low’ pressures; The 
difference is: probably. real, since: the coefficients of diffusion may 'vary 
with the proportions in which vapour and gas are mixed. But no‘great 
Stress is laid upon this difference since it is comparable with the errors 
The diffd¥encé is ‘due partly: to ‘the’ neglect the term 
yiimiStefah’s-equation (meaning that 1-'70 is; téo ‘small’ a ratio) and 
-tpartly?to: resistance ‘offered by the ‘narrow? ttibes’ ‘tothe flow of iddine 
-wapduri(1-78 being thus too large). ‘The magnitude’ df ‘the mean ratio 
I-74 shows that iodine diffuses more slowly than mercury. Interpolation 
the observations’ gives ‘for'\4 temperature’ of 19°-4 C. 
wand 5/70 -when Py) +i 10-00 mm. and = 1-06 x 
iDiseussion ofthese results is postponed té'a future’ | 


kunde,£16: pp. .462-483, »Dec., The cause Uf" Of 
electrolytic! nickel when: worked was Anvestigated Mierophotographs 
given showing the Structiire of nickelas obtairied by ‘electrolysis; 
aftetodefinite’ heattreatment ‘and ‘work::: The‘ hardness after*heat treat- 
was deterinined;:and was ‘found: that at 600° ©.'a>great decrease 
+of Brinelb hardness: ‘temperature the recrystallisation 
of the (nicked is complete) a temperature: fequired 
efore-the structure is in equilibrium. The cause of the 
_ascribed to hydrogen contained by the metal. nie 
(Researches; Migtal Expansioh of! Zihc 
sand ‘Ey and’ E Goens Physik, 20. 
pps 8411565 Bronv: the “the 
‘VoL. 
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described thé coefficients. of expansiort paralle 
to the! crystallifie axisiwere’ determined. a‘ range 
temperature is very marked, and quite! different: for the two directions ; 
‘the coefficient perpéndicular to ‘the axis becomes negative at,low tempera- 
‘tures; A "theoretical investigation of: the dependence of! the coefficients 
»upon’ temperature is: given, which is: ‘in»very ‘fait agreement’ with!.the 


the, properties of gases and, of liquids are to a certain extent ‘plate 
on grounds. of , kinetic. and hy, odynamic theories. xespectively, is 
known, of the relation. between, properties, of solids and of their 

_ ponent. atoms... Within. the. last ten, years direct study of crystal struc’ 

has. been. tendered. possible by, means, of X-ray analysis, and ‘the actual 
_ arrangement. of the atoms of a scent cam be studied from the point: of 
wiew of its physical characteristics e atomic structures of elementary 
‘carbon in the forms of diamond and sac are thus found to present 
close, agreement, with the known physical and chemical properties of 
carbon, both as.an element and. in combination. ‘The disposition of 

_ tetrahedral atoms in, the diamond shows that they , may be divided i 

two..classes,, any member of one.class being the reflection of the other— 
2 a appropriate shift—in anyone of the three planes which are’ the 
cube. faces of the. crystal. In, atoms, arranged, in layers 
Separated by,3;40 A-U., are no Jo nger, tetrahedral, and are very’ strongly 
_itied to, three. all in gat pla between th 
_ eentres, is 1: 44 A, . as, compar diamond. In 
calcite the, atom AS. surrounded by three ‘of 
» This, compact, group possesses, a double. negative charge, 


um. atom, possessing the. corresponding’ amount « of positive electrici 
similar study. of the, of anthrac one, and 


Cimento, pp.'336-844, Oct!-Nov:Dec.,’ 1994.)-Starinous oxide 
exhibits ‘tetragonal; structure,’ the’ ratio having:the value 
895 ho’ cubic 'forni‘of this oxide appears to exist.’ Red lead monoxide 
has’ a siftilar structure, the axial ‘ratio’ perfect 
‘two oxides thie establistied: He P. 
7187, ‘Electrified Spherical Gabulation. the. 
per Constant as a Function of the Constants of Avogadro, Faraday, Rydberg, 
and: Planck. Décombe. |» »(Comptes> ‘Reridus,, 179..pp. 4160-1153, 
19241)-This paper, which ‘is: entirely'mathematical, derives. the 
“gravitation onstant) from the: electrodynamics:of| charged, corpuscles, 
and ’then dedutes :the frequency of nuclear and electronic radiation... The 
datter power of unlimited penetration, and classifies 
in the domain ‘of: tltra~penetrating radiations to: which Pigs authors, 
‘notably Perrin, have attributed the origin of radio-activity. H.H. Ho. 
VOL. XXVIII. —A.— 1925. 
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‘Mathematical: Statistical Investigation of the Sub-Electrom Question. 
Daecke.!) (Phys: Zeits.:25. pp. 624-629; Disc., 629-631; Dec, 1, 1924. 
“Paper read ‘before the Deut)Naturforscher u. Arzte, Innsbruck, 1924.)— 
The’ results of M. Konig,» who» has measured the charge € on: spheres, of 
different: diameters: in: airjare analysed the author finds, that :when 
the radius is diminished: below: 1+ 2.x cm. the charges: sink consider- 
“ably? below the ‘electronic charge, and»endeavours to:find 
the probability that the twenty-four values obtained are: whole multiples 
‘ofa definite fundamental charge, the exact relation being veiled by errors 
of measurement, e cyclical theory of errors of R. v. Mises is made 
use: f and it appeats there is a probability of charges = 4: 717/19, 
“0°58 = 4 0° and 0-954 = 4:77/5° (in edch: ‘case 
multiplied’ ‘by 10-10) “being the correct valués of the actual chatges. 
_ With CO, and mercury maxima of probability are found for « = 0-37, 
0 59, 0: “80, and 1-14 x 10-1; using’ 30 values obtained by Radel, 
3 “maxima are found for ¢ = 0-25-27, 0:34, 0-45, 0°53; 0-68, 
while 4-77/18 ='0-265, 4-77/14 = 0-3407, 4/77/13 = 0-367. 
“The ¢ conclusion of the author is that the assumption that the actual 
charges. were whole sub-rultiples (with small’ denominators) “of 4-77 ‘has 
Greater ‘probability than any other assumption ; “he appears to admit 
“that the connection of his with of cannot 


a direct one, A. NA. 
feasurements and Kinetic Theory Data. J.’ Jones. (Roy. Soc., 


| 106. pp. 709-718, Dec. 1, 1924.)— The” vestigation ‘deals ‘with 
 Stystals of simple and face-centred cubic structure, and’ expressions are 
fe ‘worked out mathematically for the potential energy of these fortis. As a 
Tesult. of these it is found that, using the tesults of K. Onnes and — 
Bi mmelin, argon atoms must repel according to an ‘inverse 50th-power 
“Taw to ive the atomic distance 3°84 A. observed in the’ crystal, while 
, the Tesults of Holborn and Otto give the inverse 14th-power law ;' this 
3s for the face-centred cubic structure. ‘When crystalline ne is assumed 
- “to be of simple’ cubic form, the atomic distances calculated from. the 
| Bees of Holborn and Otto are, for all values of n, the exponent i in the 
~ Fepulsive force law, greater than those for the face-centted structure ; 
“when, however, the potential energies are calculated for the two structures 
.fiteis found thatthe face-centred, one .has- less potential. energy, The 
KCl and CaS each consist, of) two interpenetrating, face-centred 
cubies; and maybe regarded as simple cubic, with, alternate, + and, ions 
siatithe eorners\of the. unit.cube,;. the K and Cl ions,may, each have the 
same outer shelliof electrons.as. argon ; ; «the outer, shell of the Cl ion 
probably larger than:that of argon, and that of the ion smaller ;. _ their 
- fields will be a little different from that of argon. In the same way CaS 
| of'argon atoms, in a simple cubic Jattice, 
double positive. and negative’ charges ‘added. alternately.....An 
_ espression ig igiveri for the’ potential energy ‘of ‘atom die.to\ all the 
pest; ‘and values are ‘tabulated for ‘the interatomic’ distances ‘for 
“erystals,’ derived fromthe: experimental results.of Onnes, -and 
from*those' of Holborn and. Otto, for various’-values of: the values 
Galculated>'from’ the: viscosity ‘are given in: the:same. tables!;, From: the 
“Holborn and ‘Otto ‘results: ties for between ‘14‘and 21.. 
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Physik, 750%. pp. 673-684, Dec,,.1924.)—As is known, all ¢ 
quantities: for, a given. thermic, condition are, derivable from, a. sing 
function: Z == where the, enengy in. any quantumly possi 
condition. If we collect all those. conditions Pes, in number, which have, 
“the isanie Ey, wo have Z = In the, Bohr, hydrogen 
|theienergy,= This, gives. the Z..of the, atom 
.ardiverging) series. if » be taken, from. 40, 2, The problem. is how. to 
overcome, this difficulty. ..Methods. of . Bohr, Herzfeld, ‘Becker, Fermi 
-discussed;. ‘The author shows how. to find.a, definite. value for the in 
three portions, which are found. to. correspond, respectively. to the 
energy. of the isolated: nucleus, to the free: of the and 
»(Accad: Lincei; Atti, 38. ii. pp, .238-243,, Oct.,.1924.)—In a report to, 
 \Solvay Congress of 1921, N..Bohr remarks that we may, with very. cl 
‘approximation, describe the motion of. particles,in the stationary. sta sire 
of an atomic system as that of mass) points. moving under the, influ 
of mutual repulsions and attractions due to their electric charges. pan 
is still the: prevailing point of wiew in the domain of the. dynamics of 
‘molecular, atomic, and nuclear, models, though the first. constructions 
based on the Rutherford-Bohr, hypothesis have been | followed by, others 
on a different: basis (see Hermann, ‘Spectra and Atomic. Structure, 
1923, and:an article by Lewis,. Scientia, ii. 1924.) To the concrete 
arguments bronght forward by Bohr we must add the fact that, within 
the! limits.of first approximation, without touching on A. Sommerfeld’ 
Tesearches regarding the so-called fine spectral structure, a a systematic 
analytical study. of the. Rutherford-Bobr systems is. wanting. As a 
‘contribution ‘to this: study. the, author’s object is. .to, obtain a. general 
the systems ‘constituted by three or more Rutherford- 


"792. A Static Model for Helium. H. (Roy. Soe! Edin- 
-burgh, Proc. 44:.2.:pp. 116-128, 1923-1924.)-—In a previous. paper 
43) 1922-1923) the author has considered. Langmuir 
static ‘model: forthe hydrogen atom, which introduced, in addition to the 
Coulomb iattraction: between. electron and. nucleus, a. repulsive. 7 quan 
force.’ ‘which: produces stable equilibrium at,.a, distance Ay. from 
the nucleus, where A, = is the mass and. the charge 
of an electron, » an integer, and h Planck’s constant, A, is the radius 
a ¢ircular orbit in Bohr’s theory. A ‘force ofthe type required is 
by ‘Whittaker’s' quantum: mechanism. The quantum) force is 
e*A,/r* and the author supposes that it-is. repulsive: for unlike. and 
‘attractive’°for like’ charges; To ionise (the mormal..H-atom work 
Wo = = is required, and 13748, value, 
from Rydberg’s ‘constant,’ is. 13-52, volts... Static. 
the H, molecule’ are ‘discussed; and the work: required, to, separate an 
electronyand the moments of inertia.are calculated. The negatively 
charged Hi-atom:iand. triatomic, hydrogen, are also considered, Simila 
methods »are employed). for, helium... The, positively charged (ionise 
helium, atom jis first. due. to fore 
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‘is assumed ‘equal ‘to the electrostatic attraction ‘being with 


stable equilibrium for 7 = }a,; this makes the work required ‘to remove 
“the electron four times that required in the case’ of the hydrogen atom. 
“This is the result obtained’ from ‘Bohr's ‘original theory. ‘Both sym- 
metrical and unsymmetrical configurations have“been considered’ in the 
case of the neutral helium atom, and in some of them “half quantum ” 
“numbers have been employed ; in no‘ case does the’ calculated ‘value 
of W quite agree with the ‘experimental value 78-6 Volts. °The existence 
of a helium ‘molecule is a necessary assumption for thé explanation of the 
band spectrum’ by the quantum theory, since the calculated moments 
of inértia are too large for the helium atom; the molecule has no doubt 
only” a transitory existence. ' The distance between the: ‘nuclei, the work, 
, in the one quantum state and the moment’ of inertia have been 
Pose for a number of symmetrical arrangements; values obtained 
‘the moment of inertia are of the same order of magnitude ‘48: that. 
“determined by Curtis from observations of the. band spectrum, ‘It 
‘appears that, for certain purposes, a static model may. be’ usefully 
employed, owing to the comparative and 
of the ‘physical conception | N. A. 
798. ‘Proof of the' of the 
‘E ton of Motion of the Electron. L. Page. (Phys. Rev. 24. pp. 627— 
630, Dec,, 1924. )—The equation of motion of ‘a’ spherical electron of 
radius @ having a charge @, relative to an ‘inertial'system S’'in which it is 
Mmomentarily at rest has been shown to be {see Abstract 823 (1918)) 
= mf’ — . + anf’, where E’ is the electric: intensity, the 
‘acceleration, m is the rest mass ¢%/6ract, n is e*/6rc8, and in general the 
coefficient a, is a constant involving the charge and radius of the electron, 
and the velocity of light c. It is now: shown that the equation of motion 
of the , electron relative to a system with respect to which the electron 
has a velocity V is invariant under ‘the Lorentz ‘transformation. . The 
method of proof consists ‘in forming an equation, ‘all’ the terms of which 
are four-dimensional vectors, and which reduces to the above equation 
when referred to the system.S’. j.S.G.T. 
K. Vogtherr.' (Phys. Zeits: 25. pp. 609-617, ‘Dec. 1;'1924.)—The great 
bey oe service claimed to be rendered by the relativity theory is 
new conception to idea of time and to the 


7. ‘¥. Thomas. (Phil. Mag. 48. pp. 1056-1068, Dec., 1924.)—-The re- 
statement’ of the ‘principle’ of equivalence by. Einstein {Abstract 858 
(1916)] assumes, ‘inorder to extend the principle to. non-homogeneous 
gtavitational’ fields, that ‘the ‘special theory, of relativity is valid within 
ah infinitely small ‘four-dimensional region . provided the coordinate 
system’ is properly ‘chosen. The author shows that point-inertial systems 
of coordinates, defined by the’ metric dy§ — dy} ~ — dy, 
i which are ‘closely related tothe ordinary inertial system of the 

. theory, a ypear to be the proper choice of coordinates referred to 
‘Einstein. “Somé’ of’ thé laws’ (invariant: the general 
VOL. XXVIII.—A.—1925. 
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stein have the exact form.of, the .cor jing ‘laws, of. ‘the, 
special theory when referted to. the.origin of! the point-inertial, system. 
The principle ‘of equivalence in this form is applied to equations relating, 
tothe propagation: of potential; the gravitational field,, the motion, of, a. 
1796. ‘A Formula of of Relativity. ‘Henry. (Comptes 
Retdius 179. pp. 1310-1313, Dec. 8, 1924.)—According to the theory of 
relativity, a loss of mass,,— Ay =  QI/V*, ogcurs when heat Q is evolved 


in a process of chemical combination (J denotes the mechanical equivalent 


of! héat/anid V: the -veldcityof Assuming ‘that the’ gravitational 
constant is, slight degree} dependent upon the nature of the,attracting. 
masses, the value of Ay is correlated with the variations of instantaneous 
temperatures previously defined [see Abstract 2611 (1924)], the result 


permitting the’ retention ‘of’ Lavoisier’s postulate: of. the of 


{T of} Optics and the’ Relativity. 
W. Rivier,: (Arch. des ‘Sciences, 6. pp; 350-380, Nov.—Dec., 1924.)—The, 
author: examines the concept: of simultaneity of events, and postulates. 
“commonsense ‘definition ‘of simultaneity: which: is -in accord; with. 
the principle of equivalence’ of Galiléan:systems of! reference as. regards, 
the propagation of light waves. The inadequacy ofthe classical; theory, 
of wave propagation in the light: of contemporary developments is briefly 
referted to, and: the author attempts’ to reconcile the principle of equi-. 
valence’! with: ‘the Newtonian ‘concept of time. luminous.source is 
conceived ‘as: emitting! a large number of groups of:wave. trains having. 
the same real period but differing as regards their’ real’ velocities: of. 
propagation. A luminous phenomenon is observed by an observer at P 
at a definite ‘instant only: when that instant and: point. there:are 
propagated wave trains’ of the’ nature referred to which have.an apparent 
velocity’ equal to’ the Maxwellian constant.! The‘theory: based jon jthese, 
hypotheses is*develdped to explain) various optical phenomena,|¢.g. the 
negative result of the Michelson-Morley experiment, etc., andi to aren 
998. The Problem ig Gravity: Ry w. G.. Duffield,. 
(Roy. Astron. Soc., M.N» Geophys: Suppt.:1.. pp. 161-204, Dec., 1924.)—. 
The following methods’ were employed to obtain’ measurements of gravity: 
during'a voyage from Great Britain to Australia and back:in 1922-23): 
(1)) The | photographic registering barometer:designed by» Hecker; (2).a 
gravity ‘barometer ;' (3) a gravity spring ‘balance. order; to: obtain, 
continuous records fromthe gravity barometer'and: gravity spring balance: 
a special timing device and: injector mechanism; which provided/automatic; 
adjustment *not affected: by any'regular up-and down motion/of the ship; 
were constructed)’ The’ the refrigerating: 
chambets of:the vessels: ‘In’ consequence ‘of various: instrumental defects, 
which became ‘apparent during ‘the outward voyage the apparatus; was, 
largely reconstructed in Australia: During:the greater part of/the:réturn’ 
voyage: readings ‘were obtained: from ithe “Hecker - apparatus; and the 
gravity’ Spring ‘balances: the: latter: instrument had been redesigned, the 
accuracy ‘aimed ‘at ‘being 005: No: results were: 
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obtained’ from‘ the gravity barometer’ Gwing ain: the: 
instrument. ‘The results have been corrected: for variations of tem-. 
perature and the records) standardised from assumed: values: of g at 
Liverpool arid’ Durban. |The evidence obtained is in favour.of the value’ 
of gravity being ‘high near Continental land masses and small in ‘deep. 
water; itis concluded that the observed gravity anomaly cannot be 
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The Notion of Interference in: Dynamical Webrié 
eit HOLT SETS: VEE 40 Wek. 
oil: Pysik; Stockholm, 18. 25. [39 pp.] 1924.)—~A full summary of earlier: 
work by Newton [Abstract 663 (1910)], Farrington, Niessl, Schiaparelli, 
Lehmann-Filhé, and ‘Hoffmeister is «given. It is found: that ‘meteoric 
paths cutting. the earth's’ atmosphere are. predominantly or’ 
néarly parallel, to! the ecliptic, partly because of the earth’s:attraction. 
Also these paths are less frequent for meteorites with greater geocentric 
velocities; The result is confirmed by. statistics.on the> frequency of. 
meéteorites at different hours of the day. An expression is obtained 
connécting the probability of penetration into the atmosphere: with the 
initial velocity of the meteorites. The frequency of meteorites throughout 
the year depends on the approach of two stellar:streams near tothe solar 
system, the maximum in but another later. 
801, Vou on Part the General 
of the ‘Atmosphere. B..M. Varney. (Monthly. Weather Rev... 52. 
pp. 441-446, Sept., 1924.)\—This paper contains a further discussion of 
the results obtained from pilot balloon flights at. Batavia during the 
period 1909-1917, combined with evidence concerning the intertropical. 
circulation. deduced from the observed..motion ‘of, cirrus. in that region. 
The predominant winds have been determined for each month at levels 
up to'24' km: and show considerable: seasonal changes; the sequence 
of winds on ascent from the ‘surface is as follows: (1).The monsoons ; 
- west from November to April and east throughout the remainder of the 
year. (2) The trade wind between east and south-east throughout: the 
year. (3) A deep pseudo-antitrade,’’ largely ‘between east and -north- 
east': throughout the year....(4): The. upper: trade: wind, from. directions. 
south, of east, at certain altitudes and times of year., (5) An east wind 
through nine: months of the year designated .as the Krakatoa 
(6) A high ‘altitude. west: wind. also, occurs, above. the antitrade 
‘with components .of.motion'from: the south., The. 
deviations ofthe trade and upper trade winds from the isobars are consider- 
able and are ascribed to the: frictional effects, of convection currents, It 
is difficult ‘to explain the high-altitude west wind, but it may: be connected 
with the general west to ¢ast:circulation of. the southerm hemisphere. 
Fhe discussion of the relation ;of.the air, streams to:)the intertropical 


circulation is mainly centred upon.the significance..of the 
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component ‘in! the: amptionl of. the npper:trade-and the high-altitude: west: 
witid and! of the: The citculations: 
found by: vait Bemmelen ‘are:in:» good: agreement -with those which: would’ 
result’ fram a distribution of pressure ‘similar to that computed by, Shaw; 
for the Northern Hemisphere at 8 km.; thus the evidence suggests that 
the ‘belt, 6f high  pressure:sou the ofthe: broken up:inté distinct 
centrés, which ate. displaced towards: the: eqvator jin’ the upper dayers.! 
The irestlting ‘anticyclonic circulations: would: be ‘fed ithe ‘lower devels: 
from the»trade wind: and would 'serve:t:i(1) To deliver air as the:anti- 
trade into higher Jatitudes:; (2): to: furnish: the, great: 
802, Variation. Wind Speed: “Height: for 
E: Huguenard, A. Magnan and A. Planiol. (Comptes Rendusjd 7% 
pp: 1067-1070, Nov. 17; 1924.)--T wo electrical anemometers: are employed,’ 
one maintained at a‘height of 2: metres from the ground and the other’ 
at heights: ranging from..0-6 to. 30.6metres.' Observations: were: made 
for: winds’ parallel and perpendicular to, the:shore at Couardé: (Ile de Ré) 
and for winds on the high! ground:at/St: Inglevert: The-results are set’ 
out by With certain squalls-vortices are detected) with! a hori- 
zontal axis perpendicular: to, 
Systematically Varying Period “with: Length: of 
28 Months in, Weather.and Solar: ‘Phenomena. Clough... (Monthly 
Weather Rey... 52¢: Disc., by G. Marvin, 439-441); 
Sept.,. 1924.)--Statistical »methods .been employed to determine 
the. extent to: which ,a given. succession of meteorological data differs’ 
froma fortuitous sequence, and evidence is found in favour of a regular. 
cycle with a period between 2 and 2} years. A modified form of Wolfer’s 
method of determining. solar epochs .is employed. to find the epochs of 
Maximum and «minimum shown, in records. of temperatufe, ‘pressure; 
variations of rainfall, lake levels,: and: velocity. of moving’ low~ 
pressure s ‘The. records .of-temperature and pressure for Europe, 
difference in, phase between these .regions measurable deviation: 
is found. between the phases of pressure! over south-western Europe and 
of: temperature over northern. ‘Europe:and the northern United States. 
‘The mean length of the period is about 28 months, subject to systematic 
variations attributed 1 l-year sunspot cycle, the 35-year ‘Briickner 
variation, and to)a. rg change ‘similar periodicity is: indicated’ 
in the. variations. of the; mean, Jatitude -of:sunspots. and sin: Wolfer’s! 
smoothed. sanspot numbers, :these also. being. affected, by the 
longer, cycles....A. graphical: method of. tabulation. described! 
combines the ordinary: periodicity tabulation. with’ any phase -differesite 
‘which may occur between the and by 
Application of to. Ling Rainfalt “Records, 
beginning: ‘1748, «D. ‘Alter.' (Monthly ‘Weather ‘Rev. 62. ‘pp: 4719487, 
Oct:, 1924)—In of earlier investigations into the’ 
Of rainfall fA bstract:d828 (1923)}; data’ work 
have been dnalysed the periodogram ‘method view invésti=: 
VOL. XXVIII.—A.— 1925. A-> DIVER 
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greater than: 8 years. It:is probable that oneror 
more ‘periods exist in the: neighbourhood:of: years (and in the: region 
between’ 13 and 16 years no evidence is: found ‘in favour ofan: Il-year 
805. Hygrometry'in Deep Mines. Ry Si: Jones. Guardian, 
128: “pp. 14397-1438; Deei« and pp) 1499-1500, ‘Dec.°12, 1924. . Paper 
read “before ‘the ‘Inst/of Mining and: Metallurgy; London; Oct: 
A‘number of tables) is given dealing with'the meteordlogy,‘and especially 
the hygtometry; of) the: ventilating air) in: hot:sand ‘deep: metal mines.’ 
Thesé have been expandéd: earlier: meteorological | tables: to «cover: 
the bigger range of pressures encountered in. mines. For »practical 
purposes! grains of water-vapour per:Ib: of dry!lairwere tabulated//and 
thé only ‘additional: observations ‘heeded woulkdthe Aryand wet! Dulbi 
témperatures in order to: obtain allthe information required. The method 
by: which each table; has been ‘calculated; and also fundamental: 
constants: on’ which ‘thé tables depend}are given: The: tables: are: then: 
applied to the: conditions: ¢xisting in«deep mines, and! -the : advantages 
and disadvantages’ an air-conditioning” plant’ placed: outsideor at. 
the ‘bottém ofthe ‘mine: are ‘considered: :For*actual’ observation’ the: 
author employed! a/type of whirling ‘hygrometer: which gave |satisfactory: 
résults,’and curves and observations are ‘coriclusion 
suggested that the five quantities—dry and wet bulb temperatures, . 
grains water per Ib. of dry air, heat: increase arid dit’ velocity—are all 
that are requited detetinine completely any problem” connected with: 
thé ‘ventilation: of deép -mines.. In ‘the’ subsequent Discussion the | dis- 
advatitages of underground cooling ‘plant, and the’ usefulness of a. hair: 
ty 806, iThe Integration: the: the? Theory of the 
Tides. M, “Gevrey.'>\(Comptes Rendus,’ 179. ‘pp. 12438-1246," "Deo! ‘1, 
1924.)—The® determination’ ofthe oséillations; of ‘given: ‘period, of a 
gravitating! ocean, ‘gives rise’ to an’ integro-differential equation. For’ a. 
finite oceanic basin, with vertical ‘shores, it is'shown that ‘this maly 
redticed: to ‘a ‘single: integral. equation; ‘ahd that the solution ‘is unique.’ 
That ‘the sdme results’ ‘can be obtained “for a> basin ‘with’ an’ ‘opening’ 
with wharge is indtica ted. Ww. G/B) 
Weather Rev.’ 52: pp) 490+491, Oct., ‘calculations’ 
have ‘been ‘made of ‘the: ‘temiperature «lag: of oceans, ‘assuming’ that 
any temperatute changes’extend to a depth of 20° metres neglecting 
ldnd effécts:: Ifthe oceans‘becorhe 'thé ‘excess “temperatiire 
falls: 5°.Ci;; 0+25° Ciy: and @-1°.C. 179, 368, and 


‘808. “Radial Distribution of in the Earth. H.S, Washington. 
(Washington spp. 435-442, Noy. 19,1924 )—Taking 
the;view that the. ‘earth, possesses | a: core of nickél-irén passing: into a’ 

idotic.shell; and hence. into the ‘outer, silicate: crust as established,’ 

chemical; elements: is discussed: tim ‘the light of 


regent, evidence. }gontaing, neither Oxides | nor! silicates, ‘but 
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progressive increase. of silicon and oxygen outwards, and a decrease of 
iron. Superimposed on these two inverse progressions are progressions 
in. the basic elements of the silicates.! Iron and magnesium at first 
increase outwards from the core, reach a maximum, and then steadily 
decline until in: the outer | granitic: crust they ate almost negligible. 
Caleium‘and sodium appéar- in -the"peridotie shell ‘and calciuni réathes ‘a 
maximum at the /base of the! outer. the’ alkali ‘metals’ 
increaseiand' calcium decreases! special 
centrated® mainly outwards.These’ prégressions follow’ the’ order ‘of’ 
affinity. 'for silica df the éxidisability of the metals concerned.’ 
In other:words the elements appear from’ the surface dowtiwards 
to: their ‘position ‘in: ‘the ‘electrochemical “namely,” Na, Ca} Mg, 


and: Node: Jones.» (Roy: Astron, Soe:; 36-37; Nov!)) 


1924.)—~From: the discrepancy: between "Brown's figures for the longitude 
of'perigeeand node and’ Hansen’s,' corrected by the Cape observations of 
octultations from |:1880-1922, the ellipticity’ of ‘the earth is calculated:' 
Brown’s:figures are substantially correct'forepoch 1850°and the corrected’ 
Hansen 'values:for 1900; ‘From the® motion’ ofthe perigee is ‘obtained’ 
the value 1/294- 8 and from the motion jof the node 1/204. 


810. Earth Moderate: Depths: Li (wash: 
ington Acad. Sci.; J. 14. pp: 469-472) Dee) 4, °1924.)—To' calculate’ the 
temperatures within the-jearth it ‘is necessary to détermine thé” initial 
temperature-distribution -at: the time the® earth begat ‘to ‘cool asa solid’ 
body. allowance: must» be made insubsequent: calculations’ for*the 
effect radio-active disintegration. A‘curve of temperature-distribution 
to a depth of 300-km;:is given; This isi:based’ on ‘am ‘initial temperature 
distribution depending’ on; the crystallisation of ia. peridotic rock melt. 
The:initial distribution has no:effect’ om depths down'to 100 kmi, ‘but those 

quakes. ::H..H. Turner. (Roy. Astron: Soci: Mi N.-Geophys. Suppt.’ 1. 
Pp. 204-217, Dec. ,.1924.)-An investigation of earthquake records for the 
northern hemisphere during the period 1913-1920 shows that the frequency 
of. occurrence was:greater in summer than in: winter. This is not in agree~ 
ment with; the results obtained ‘for otherperiods, consequently the’Tokyo: 
records from 1876 to: 1889 and Chinese records covering the period’ '700= 


1660, have-been studied) in, detail, to investigate any regular change inthe’ 


date of (maximum. Lt is concluded»that) the predominant ‘variation’ has’ 
a peried slightly. less: than. a:year;:the maximum travelling backwards’ 
abeut.one month in'80 years; ‘there:is witha period of: 
about 80 34 months. systematic différence occurs 
between the two series showing that the maximum occurs 5 months later 
in Japan than in\China‘) if:corsected for the'80-year fluctuation 'this‘differ- 
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Effects of. Varying, the Wave-Longth of the Light upon. 

the Electrical Response. of the. Retina... L. Chaffee and A. 
(Optical Soc. of Rev. Sci. Inst. 9, pp, 1-25, July, 
—The. posterior half.of a.frog’s eye is placed.in.a moist chamber and 
connections, made 40.a point on the retina and the optic nerve: through. 
threads, moistened. with Ringer’s.solution ; the,other ends of the threads: 
are connected . through non-polarisable .electrodes thermionic valve’ 
amplifier ; .this,is connected to a string galvanometer the movements of: 
which are photographed; thus the variations of the potential of the) 
tetina are magnified and recorded. In a previous investigation white 
light was employed, and the complex time curves obtained were’ analysed 
into four definite andtypical components, ‘the. first, ‘second, third, and. 
fourth, maxima ;,. the. first. and. second. maxima.can. be reasonably attri- 
buted. to the cones rods respectively. authors now the 
method for light,.of different: colours...A curve is. given showing the 
response, for constant:energy. at different wave-lengths ; this runs nearly 
horizontally 400; little beyond 0-500 rises slightly to a 
‘maximum, value, but begins to drop almost at once; falling off very rapidly 
beyond: 0600.4; another diagram gives similar curves for five smaller 
values of the energy ; these show that when the amount of energy is 
small the proportional response in the extreme violet is much smaller 
than at about/0:520 but at the same time the point of maximum 
response: is shifted inthe direction: of the violet; this shift cannot be: 
interpreted as due :to what in the human eye.is- known as the Purkinje 
pat since the method of: obtaining the results is different in the two’ 

cases. Curves'.are. also, obtained for the. same colour, with different: 
arwents of light energy in the stimulating flashes; the responses R being’ 
plotted against intensity: or energy I. To analyse: the result log R is 
plotted against log I, this shows a straight’ portion at low intensities ; 
when R is plotted against log/I the graph is straight for medium inten- 
sities; there is a third region of relatively high intensities for which no 
law has been deduced. Similar results are obtained with red, orange, 
green; blue, and. violet light, the log R—log I,plots'for all colours: being 
parallel straight lines for low intensities, the law breaking down'at about 
the same. response: for ::colours:;; the straight-line portions of the’ 
R—log I graphs ‘are also: parallel: up to about: the same response for all 
colours. A. simple mathematical treatment leads to the conclusion that 
there is no-quantitative differencein the laws of: variation of maximum 
response for different:colours; It is:also’ proved that there is no quali- 
tative. difference’ in the: shape of the response-time curves for different 
colours, and no: selective fatigue when the retina is exposed to ‘light of 
colour vision of the human eye, but shifted towards the violet’: “at 
Anisotropy. II. The Eddy Cross. UH. Freundlich, F. Stapelfeldt 
and H. Zocher. (Zeits. phys. Chem. 114. pp. 161-189 and 190-207, 
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| anisotropy—observed in flowing sols.of vanadium: 

increase from zero in a freshly prepared sol to a maximum value: 
ageing, followed by. the incteases in) the double. refraction, ‘A; anid: 
dichroism, J’, proceeds’as a reaction of the second. order,’ 


Impurities, in peaticilen low. ‘greatly | 
depress the velocity of ageing.:The, influence of temperature. on ‘the: 
ageing is expressed by equations of the form Jiky > 
the constants A, and Ap having -values of over’ 10,000, and the tempe-" 
rature coefficient for 10° being about 4. Continued dilution: of a sol: 
which has reached the limiting value results first in- diminution of the’ 
flow anisotropy in proportion to.the: dilution and later in a slower ‘dimi- 
nution to a new limiting value. Flow ‘anisotropy: increases) with the) 
velocity of flow. ‘With fresh sols this increase’ is linear up to: the highest 
velocities: attainable without turbulence, but with older sols'‘a ‘state of: 
saturation is.reached at some ‘earlier stage: Rise Of 1 


linear. law: A = = mg and: X 
of m and those’ of being constant.\''The influence of temperature 
more marked with the fresh than with the: old sols. «Within thé limits. 
of experimental error, the double; ‘refraction the: ina» sol, ¢alcu+) 
lated from the limiting. value, coincides. with that te" a thin layer’ of: 
VO, itself.; The absolute value of this double refraction is high, amounting. 
to 1-7... The, so-called eddy cross, seen when the solvis rotated: between 
two cylindrical..walls and viewed ‘between crossed ticols, has: been: 
investigated. Four minima of brightness are observed, making a dark 
cross, the ‘arms of this) forming with the directions \of polarisation “an 
angle termed the cross angle, ys, which is ‘virtually independent of the: 
thickness of the layer.of liquid and of the concentration: of) the sol, but 
increases, considerably with, the velocity and with the age of the sol; and | 
diminishes somewhat as, the temperature rises. |The) increase during» 
ageing: is expressed by an equation ‘of: the: second order, cand: tem- 
"gia. New Methods for ‘Determining tha of ‘Refraction of Liquid: 
A. Sellerio. (N. Cimento, 1. 311-334, 1924)=- 
The. author. employed liquid: prism, the construction and use: of which» 
are illustrated. by several figures. ' As these and the mathematical calcu- 
lations cannot in paper ‘should: 
| gis. ‘Theis Kries. deits. techn.» 
Physik, 5. pp: 327-349, 1924.)—A.general-view of the theory. of colour: 
sensation, including twilight -vision, the Purkinje phenomenon: and ‘the: 
mixture of colours with Ostwald’s method of representation by means of 
a spatial model ; ; but more ‘especially with the question: of the relative 
of differently ‘coloured ‘lights and:surfaces.;\ The author seems’ 
inclined to doubt the existence: ofva separate brightness .sénsational: 
mechanism, cand thinks ‘it 
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ness ‘of: red blue lights; the: process: is: much’ ‘the’ 48 when ond) 
cotipares the strength’ of ‘the taste sensation of two solutions, ‘one of 
salt ‘and one of ‘sugar;"the two concepts; concerned ‘being more or 
spite of this possible, number’ of' ways,’ to” 
devise ‘definitions for equality°of brightness” of: different coloured ‘lights, 
though it does not follow that the results of measutements by the different | 
methods on which these definitions are founded will agree with one 
another ; results /obtainéd with somé of the’ methods, ‘using bright lights, 
do not agree with measurements made when the brightness of both 
lights: are diminished in ‘the same proportion, 80 that the yellow spot of 
the retina: ‘with its cories is no longer active, and only the’rods in the’ 
peripheral, portions .of ‘the retina ate concerned, giving twilight vision. 
For the illuminating ‘engineer the important factor in comparing’ bright- 
ness is generally the:‘amount of resolution of detail possible ‘with’ the 
lights ‘to ‘be compared, and’ two lights may.'be regarded ‘as equally’ bright” 
wher they°give the sameresolving power; it’ is not easy to use this | 
principle for direct measurements atid the author ‘is inclined to think’ 
that the minimum field’ method, in which the parts ‘of'the ‘retina in and 
the-yellow: spot are’ chiefly employed, should give equality of bright- 
ness ‘when the resolving ‘powers ‘are equal. méthod is describéd which” 
can *be employed ‘iti ‘testing: lamps in which ‘the ‘variation from” 
white>is small ;"the two lamps illuminate two small adjacent fields, 
can ‘be ‘adjusted $0 as to ‘be a little brighter or a little darker than ‘the 
surrounding ‘field; ‘so as to stand’ out equally ‘strongly from it. Even in’ 
daylight; however, the effect of peripheral vision may’ not’ be always’ 
negligible, and a night-blind person: may not get the’ same impression | 
of ‘brightness from different’ colours in’ daylight’as one who has cat's’ 
eyes ’’ and»can ‘see well in'the dark. The question of relative 
16%: pp. 825-826, author ‘complains that Gans’ 
{Abstract has mot read his’ papers on’ this ‘subject, ‘since’ 
they: have ‘priority: over: Raman. He now’ repeats briefly his main con- 
clusions [see Abstract) 2241 (1924)} which are not in: with the” 
The. Effective Wave-Length Glass Used in Optical 
Pyrometry. Henning. (Zeits.. f.« Physik, 4-6. pp. ’285~296, 
1924): From‘ the‘ Reichsanstalt. ‘deduction ‘from theoretical’ 
siderations ‘the effective wave-length of a coloured glass is'shown to be a 
funetion of the colour temperature of the radiation transmitted ‘through . 
the glass. “Anexpression is ‘established for the effective wave-length 
and is obtained from a comparison of the brightness of two sources of | 
radiation of different colour temperatures. The results so obtained are 
compared with theivalues calculated by’Forsyth and Hofmann for! the 
effective wave-length of Schott red glass ‘and is’ 
«The results are compared'i in tabular’ Ss. 
Spectral. Distribution of » Mixtures: ‘by, Maxweli: 
Di: Bs “Judd. (Optical) Soc:of and Rev. Sei. -Inst..9 
pp. 96+L11, 1924;)+-The author: has. determined: ‘the’ spectral 
reflection .curves:for.a mumber of speciniens of used. on Maxwell's: 
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the ’spectral’ distribution was practically the’same as that of’ the” 


oxdige tin; the: thie of ‘colour The spectral 
‘distributions: of ‘the mixtures which: gave’ a Sensation’ match ‘with grey 
were thus determined and it was found that in certain combinations, 
those in whith ‘there was)a: yellow’ component in’ the: mixed*lights, 


«te. the match ‘the result ‘of ‘physical: identity of composition! © 
» the case of mixtures from which yellow'was‘alsent, however, the’ 
composition. was: far’ removed» from: that of: the grey with which it ‘gave 
a sensation: match, i.e. the mateh«was the result of psycho-physiological 
(Am. ‘Inst. Mining 70: pp. 2696273,’ of 
illumination that enhances the value of the microscopic study of opaque — 
-Materials,ias in metallography, consists:in the partial eclipse’ of the illu- 
-minating» beam’ by the: insertion’ in’ its path of opaque ‘discs of ‘various 
diameters. so as to stop off to:various extents the axial rays:' Structutes 
possessing: a telief are given a natural appearance and erroneous inter- 
pretation is avoided. The system: is referred to as “ conicat illumination.” 
-Iustrations are. given ‘microphotographs of ‘sections’ of an’ iron- 
-chromium-carbon alloy.‘ showing’ the ‘obliteration: by axial illumination 
_of a constituent shown plainly)! by} conical illumination. another 
example, etching figures in» ferrite, are 


820, Apparatus for. Broadening Spectra... J. Su Roy. 
Soc. 85. pp... 47-55,) author points’ out 
the difficulties ;commonly, experienced in. obtaining. broad ‘spectra in the 
_case.of the slit. spectroscope,. prismatic camera, and. by direct enlarge- 
ment methods, In the latter, case, the enlargement of the grains of the 
plate give.rise to a mottled effect. A new form of instrument, based 
on the “ clepsydra’’ principle, is next described in detail; showing how 
the negative is made to fall vertically by gravity and its speed controlled 
of oil:im a-cylinder.: He: gives an account also of the’ pre- 
paration, and, adjustment of the original negative’to produce the enlarged 
broadened: positive.. The results of an examination, relative’ to: the 
speed.of fall .of:the negative to. determine the durations of the exposures, 
are next, given, and. curves are included: which illustrate those speeds 
for,.different ..valve. readings. and. for different temperatures... Finally, 
is,converted into,a negative of any desired scale; this is followed by an 
reget 
Bhysile, 30. 4-5. pp. 268-276, 1924.)—Experimental tests: of: the method 
devised by the author [Abstract 1760 (1924)] for measurement with the 
aid» of;afTwyman interferometer. Quantitative results were in 
822. The Effect: of Diffraction’ and Chromatit im the: 
other Aberrations. Buxton. (Roy. Astron. Soc.,'' MiN. 85. 
pp. 78-82, Nov., 1924. )—The intensitiés in a’ point’ sourcé image subject 
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to the chromatic results 
“extended the cases of 
823. White. Ligh a: Bhick: Plate. 

W...N. Birchby. . (Nat.Acad. Sci.; Proc, Nov., 1924.)— 
in the. Michelson : interferometer the mirrors. are adjusted in sodium light 
for. circular. fringes: and, the paths made equak: ‘After! insertion of: the 
plate in,ione of the: paths,: the latter are: adjusted: to produce’ the 
sharpest, sodium.maximum. The substitution’ of white light produces 
_fringe effects; of) the character of) those: described. by ‘Sethi: 
Abstract 1436 (1924)]. Diagrammatic representations of the theory 
_are, givenand an expression is: developed: for. the number: of’ fringes 


{Comptes Rendus; 179. pp. 1039-1041;:Nov. 1924.)—-Reference ‘is 
-made toprevious studies of quantum dynamics and the wave theory of 
light and. to:am. assumption: therein made, of an essential relationship 
‘between the state of interference of the waves‘ and»the probability of 
absorption, of. luminous atoms by matter, whichis now considered 
untenable. The rays required the undulatorfy theories are now | 
-tegarded as possible trajectories of the quanta, the bright and obscure 
fringes, observed: with interference with 
concentrations and rarefactions of rays... | 


+0825.) Molecular’ Dispersion: of Light in Liquids. R. Gans. (Zeits. 
foPhysik, 30.°4-5. pp. 231-239, 1924.)—The depolarisation of the mole- 
cular light dispersion ‘was measured for twenty pure liquids, and the 
results: show ‘a good agreement with the. Kerr constant. The relative 
‘intensities ‘of ‘the Tyndall radiation of different substances ‘agree, so far 
826. Optical of the Tracks Pye. 
(Prank, Inst., 198) pp. 813-816; well-known 
expansion apparatus due to R. Wilson, ‘dogs not lend ‘itself readily 
to projection so that a large audience may see the tracks of ‘a-particles. 
‘The, same is true of the Shimizu modification’ of Wilson’s: apparatus. 
Reflectoscope methods have so far not proved practicable. ‘The writer 
devised a modification of the Wilson-Shimizw apparatus so that 
dight' from.an arc: lamp passes through the expansion chamber, and the 
shadows: of: the’ tracks are clearly shown on a setéen by ‘the usual pro- 
jection’methods. A. S. Eve states in an added note that this apparatus 
_when well developed is likely to have a large and important vogue for 
and . for instructional it have 
Cimento, 1. pp. 263=276, Oct.Nov.—Dec., 1924:)—-The slight dis- 
placement between the maximum of interference and the minimum of 
diffraction results in differences of which for radiations. at ‘small 
distances from the origin are 
observation. [See Abstract 830 (1924).]) "ALD. 
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ot 828. Study of Optically-Active Compounds, Compounds. of, Malic Acid, 
Copper, and Bases. E. Darmois.) (J. Physique: -et Radium, «6 
pp. 225-237, Aug., 1924.)--Malic acid forms an acid copper salt, 
-Cu(HC,H,O,),, which doés" not. exhibit the’ Cotton effect, since the 
copper is present as an ion. It forms a basic copper salt, which 
can be represented as 2Hi,(O,H, 5)» 3Cu0, 4H,0, which exhibits the 
Cotton phenomenon, since copper is present in a ‘ ‘complex ion *; .con- 
“taining the optically-active’ malic tadical.. In this series of com ounds 
‘the acid behaves as if it were tribasic, and will form salt§ ‘co Ph. ng 
‘atom’ of’ sodium in addition to an atom of cupric copper. These salts 
“have been Studied 5 Wark, who has assigned definite ‘Constitutions to 


(Chem. Soc. 125.'p. 2004, Oct., 1924) 


an rid 
'‘Soc., Trans, 23. pp. 137-167, ‘Nov., “1924.)—The object to’ 


“the téfraction, etc., of matter in bulk out of the more primitive pheno- 
“menon of the’ scattering ‘of light? without having recourse to ‘hypotheses 
about atoms. It is assumed ‘that a’ ‘particle’ exposed to’ “‘monochro- 
“matic light emits wavelet of thé ‘same ‘frequency and’ 


“amplitude, but there are no restrictions on emission in differént direc 


tions, For an isotropic medium, the compounding of the scattered 
-wave-lengths gives an integral equation,. the solution of which leads. _to 
the ordinary expressions for the refracted ‘and reflected waves, but this 


does not give much insight into the physical details of the process. 


which. account, for, all the effects. of absorp- 

, double refraction, magnetic and..natural;gyration,; other. cases 
the possibility. new. teh are too 


The Nature of. Halban,. (Zeits. 


Elektrochem, 30. pp. 601-604, Dec.,, 1924.)—-Controversy. between, the 
author and Hantzsch (see. Abstracts 685. and 2859 (1924)] concerning the 
natures of acids and pseudo-acids and the optical properties. of electro- 
lytes. . Every chemical reaction is accompanied, by. some, change in the 


light absorption by the system, but.an essential change in the absorption 
spectrum is not necessarily a sign of some change in the chemical con- 


stitution. Whether or not electrolytic; dissociation, influences the light 
absorption cannot be er by ae measurement of the 


831. Photochemical. F ormation, of, ydvogen, and. Velocity. of 
eemehons of the. Bromine Molecule from the Atoms... M. Bodenstein 


and. H, Littkemeyer. (Zeits, phys.. Chem. ‘114. Dec... 24, 


-1924.)—Under the influence of moderately intense radiation, combina- 
tion of hydrogen and bromine takes place with a si about 300 times" 
as great as that of the same reaction in-the dark at the same temperatures 
-(160°-218°); and. according: to law ‘which follows readily from that of 
the reaction-in the dark. In ‘the:Jatter case the yelocity.is conditioned 
‘by that with: which hydrogen. reacts..with ‘the /bromine..atoms. in. equili- 


with its .molecules,:: the: concentration | of the; bromine .atoms 


depending on the: velocity .of decomposition of Brg and. the. velocity of 
-recombination of 2,Br. .When the reaction occurs in the light the velocity 


the spontaneousdecomposition. seh Bry must. by. that.of 
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‘the. decomposition “of Brg" by.'the light: “quanta absorbed. This 


Measurement of Tight vanta absorbed of a 
‘of the velocity, ee ‘the ‘bromine atoms form and recombine, a 
comparison of the sav in the light and in the dark, combined wi 


the known ation ‘equilibrium of bromine vapour, gives the concen- 
‘tration of the bromine. atoms. . Farther, the. Aumber of impacts of 

bromine atoms may then be calculated, and coniparison of this number 
with, that of ,the, combinations occurring, between the atoms to ,form 
Molecules shows that only | 0-125 per-cent, of the. total number of impacts 
leads to. combination, this result being independent of the. total pressure 


of, the, gases and—within the. limits of temperature. employed—of the. 


‘temperature, This, result disagrees, with certain theoretical. expecta- 
= and. further at are 


He 


and ‘Thwaites. (Roy: Soc. Canada, Trans. 18. 
“Séct. ‘pp. ‘99-101; 1924:)In the ‘tegion of’ ordinary ‘light it is well 
‘known that there may be considerable deviation from Butisen’s reci- 
Procity law, t.e, that when the intensity (I) of a source and the time 2 
‘exposure in “such away that their product’ is 
“equal iegrees’ of blackening ‘are not produced’ on a ‘photographic 

ual degrees of ‘blackening’ are “Obtained, however, IT? is: kept 
‘constant ‘where’ is in the ‘region of 0-86." Inthe field of X-rays p = 
“nearly. The presént"papér describés a wedge ‘method for the determina- 
‘tion of p, a ‘bean of X-tays fallitig on’ a wedge of iron placed directly over 
narrow ‘slit Between ‘two sheets ‘of thick lead.” of obtained 
‘Were 1+05,°0°97, and 
_(Zeits.. wiss. Phot. 23. pp. 80-84, Dec., 1924. )——Descriptions of the 
“Martens ‘photometer and ‘the Goldberg densograph are given. The 
‘Fesults from ‘these are compared ; they concur at ‘the’ middle of ‘the 
‘curves, and there is no systematic error. The ' 
: oR new calculating scale i is also described. 


838: The Photogeaphic Blackening: We 


‘phys ‘Chem. 114. ‘pp. 89-113, Dec.’13, /1924:)-The dependence of ‘the 
‘velocity: of developing on the concentration of the components. of the 
developer: is investigated: The validity of the mass action laws are’in 
this way’ proved.’ The lag action of potassium bromide in the developer 
‘is carefully examined and itis established that the lag converges toward 
a limiting value) Explanation of this limiting value/is: given ‘on the 
‘assumption of adsorption’ or The action ‘of: chlorine 
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that with Corfect correction for fog:thé: blackening converges towards 
an’ end form! Ain’ exact fog’ correction ‘is given. «It is: established that 
with ‘loriger and’ shorter developing’ or ‘shorter lighting and:lorger 
_ developing, ‘for ‘the same’ blackening’ with ‘the’ same !type of! emulsion, 
the same of silver will*be separated») Physical developing under 
ditféfent conditions is comparéd: withthe !chemical. >The: blackening 
curve with’ physical developing is determined and discussed. ‘The etd 
fiection ‘Between of the’ grain’ and ‘sensitivity is Corsideted?é The 

relative sétisitivity of photogrdphi¢ ‘plates’ light! arays is deter+ 
mined: “Tt: shown that the action’ of @tays may be: considered, in) the 
first ai imation; ‘proportional to” the. mass of silver bromide in 


the layéer.”’ The’ blackening carve fortwo! types of emulsion is ascertained 
by: the’ grains “and ‘titration, ‘(See also: ‘Abstract | 490, :(1924).}: 


1836. Emulsion Ripening: JLippo-Gramer. wiss... Phot, 
pp. °84-90, and opp. 111-119, Dec. ; is., admitted, that 
sensitiven¢ss’ increases with: the; AgBr: granule... The 
‘author finds that latent fogging manifests. itself more. readily: under the 
same): conditions, . Smprobable/ that ‘big. granule, ‘is more. readily 
reduced by. ithe gelatine it-is:mere} probable that an inhibiting effect. of 
the gelatine is less felt. would. provisionally 
Je and’ Rev. Sci. Inst: 9> pp. 689+648 
records ‘the ‘previous ‘work on ‘this: subjectby’the same: authors. The 
investigations now ‘recorded “changes; wrought: iby, heating 
fluorite specimens: before’ excitation;»upon: the phosphorescence - excited 
by Kathode: ‘rays and indludea-study of the effect: of previous excitation 
variation ‘ofthe: bombardment operiody «The experimental: method 
was a8 before, using’ a’ Lommer“Brodhun’ cube.» Carves and detailed 
results are given’ showing’ thé '‘difference:im béhaviour between: the natural 
and fused speciniens.* paper ‘conclndes with the suggestion that the. 
differences in behaviour may*bedue ‘to: a*fundamental difference in the 
of the radiators producing phosphorescence. For fused 
he phos osphoréscéncé is practically confined to the réd end ‘ofthe 
exhibits Gonspicuous’ lifelike’ bands.’ Natural’ specifies” shdw - 
luminéscente originating from broad ‘diffuse The former 
bands "be due" to’ atomic ‘radiators,’ anid" the latter broad’ bands ‘to 
“838. Of Resonance’ Radiation in Magnetic Ficlds.'A: 
"Det. "27," 1924) In resonance radia-” 
tion with’ the’ field, ‘the ofthe ‘maxintumi ‘polarisation: 
is longer’ to OY {see Abstfact ‘861 (¥923)] but is rotated? in’ 
the direction “Gf the’ Larior’ precession: The’ angle “ot rotation 4s: 
directly the intensity’ of the ‘field; probably Decaiise the” 
interval between absorption’ ‘afd emission’ is not the ‘same for alPatome. 
With resonaii¢e radiation ‘Of sodium, ‘a field’ of gauss’ rotates ‘the’ 
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azimuth of maximum polatisation wad field of 

it-21°. ‘The making these, observations. was, freed, from 
hydrogen. as: completely :as=possible‘ and: at;temperatures, ef .85°; to 057; 
where the vapour-pressure;of: the sodium: is, so,low, that, the time, of,a.free 


path is large eompareti with» 7; the!average interval between .absorption 


and te-emission; By making suitable assumptions-as to the manner of 
distribution iof the: time: intervals. between! absorption and:,emission, the 
B39. The Fields on:the Polarisation, of: Resonance 
Radiation’: Hanle. ::\(Zeits. pp. 93-106,. 1924.)-; 


‘A‘eumniany ie given’ of:the: related work, published during the past. 


years; of ‘Wood! and: Ellett,. Joos; Breit ;~Gaviola .and, 


‘Pringsheim, and 
Foote «and: | 2052, 2068, .and 
Expetimental idetails/are*given’ of a: method in which: the author: proved 


that,' for the resonant radiation of Hg vapour, not only do magnetic 
fields depolarise the a a radiation, but that also the plane of polari- 
sation ’is rotated.’ effects are ‘produced neutralising the. earth’: 
metic field atid*thenemploying field strengths up! to 2igauss..: Reasons 

ate given ‘by ‘whic: the! effects obtained can’ be’ differentiated from: the 
Faraday effect, and ati explanation of the results onthe quantum theory 
is discussed.’ The’ expériments ‘of Wood ‘and Ellett ‘were supplemented 
in’ Tespect in ‘which ‘a deviation! from ‘theory: appears 
‘radiation was ‘further’ ‘examined | excited elliptically 


Electronic States of the GN. Molecule. (Nature, 
“pp. 858+859, Dec: 13,::4924)--Comparatively (little. attention has 
‘ paid ‘as the eldctronic changes involved.in the emission. of 
bard spectra; and).thei present note deals.with.an. examination of..the 
CN bands: from this standpoint. Reasons |are,given for the statement 
that the long dispute ‘as 16: whether carbon in, addition to nitrogen..is 
required for: the emission ofthese bands has been decided.in the affirmative. 


The red and violet. CN bands were:shown by Heurlinger;to have a common. 


finak electronic:state’ which: is: now: opined: in all; probability:.to be the 
normal: state ofthe CN: molecule.):Since' the low resonance potentials 
CN: indicate low ‘ionisation potential; it appears, likely: that. CN. Ais 


Transfers. of, Electrons . _Mercury- -Vapour.. 
Sec:, Proc. 106, 679-694, Dec. ..k,;,1924.)— 
Mercury-vapaur i is exposed. to radiation of wave-length. 2536 from. a. water - 
cooled. mercuny.;arc, which may. be screened, with. bromine vapour. . The: 
Tagiation raises electrons from the 1S orbit to the 2p orbit. where they. 


are able to absorb radiation from another unscreened arc and give out 


a series of lines corresponding to electrons terminating at. this level, being 


to, other,.leyels: and falling back in various ways, A complete. 


of the emission js obtained by. filtering different. frequencies out. 


‘Of: the; exciting light.and noting the. effect,.on, the. relative. intensities of. 
the, excited; sadiationg,.., With light filtered. through bromine yapour,, the, 


trons, absorb 2536, and, rise from. 1S to 2,.,, Then they absorb 3126, 
fing: to.d’ and. 3131.,t0. .From..d” they. fall to..2p, emitting. 
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eithet return tovdS Blectrqns on 
itay absérb 2967 to 4%. 2p, cannot transfer. since 
3650; 8664) +3663" are’ absent: In another: group Jines, 5461,,.4358, 
2046, radiation is due:td absorption;of 4258 and to 28. 
Inthe of 2 mm; of nitrogen): the intensities ‘of; these..lines: rise 
546) ‘thirty’ 'times74358 sixteen times; and. 4046 eight times, 
This to: the greatly: enhanced absorption of 4046, raising electrons 
tol Thence ‘they fall: back, to: 2p,) giving 
Pivitig 4868, 2py igiving 4046.\‘ This fact is used tentatively 
‘agaist the theory. that /the;majority, of electrons return 
to the orbits whence ithey ‘have:been raised: by. excitation, 
Excitation of other spectra in ‘the presence of gases is noticed and 
is ‘is ‘laid’ ‘on’ the importanies of the structure of 2536, since allithese 
phériomen’ depend’ on excitation*by Further'stidy of the structure 
ommon Properties lop trai Hi Destandres. 

170: pp." Nov) previous! paper 
[Abstract 2673" ‘(1920)} thé that in certain:/band; spectra 
vibration ‘nur ber’ of’ the of ‘the’ most ‘intense ‘band isp with small 
‘was fourid" (Abstract! 2761 (1924)} that the same law applied 
group of “The most brilliant:line; of a simple 
its! ultimate lines, expressed’ in vibration “numbers, are 
ently mitiltiples Of 1062/6: “A table is given of further series 
Tight lines found i Agreement with the above. Discussion 
is the ‘conclusion helium: macleus: has 


case atoms whose atomic “weight” is’ of 4; ‘and whose 


1096°1048; Dee), 79244 The first :part: of: the: paper deals with 

dowt by Sominerféld atidlextended by Landé (see Abstract 1863 
for the’ ériumeration’ of species ‘of: term: types; and..a, simplified 
is “Suggested?” ‘The’ secorid®part ‘is: concerned -with a) discussion of 


‘the ratiés separations ia multiplets? Multiplets found:in. the spectrum 


Whidl"'the™ ve-lenigth™ of the» absorption limits:-is . determined. The 
_absétption spectra ‘under consideration jis absorbed by’ a, Réntgen..tube, 
Which ‘is “emitting line ‘as*near’as possible: to: the’ limit ‘under measure, 
‘Prom ‘compatison’ ofthe ‘absorption of these lines; with: that 
the ‘neighbouring lines it is possible: to: estimate the position of the 
6f the°absorption’ bands.’ The:method is used to .determing.the 
K-absorption ‘limits dfnickel ;and: zine: and ‘are 
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“845. Chem iSpettva:-of Grignard) Compounds»: Ts 
America,’ J. arid’ Rev: Spi: Inst: pp. 405-408, Octs,: 1924:)}--Compounds 
of the type RMgX): “wheré.R is’an organic radical; and X a Halogen, give 
Inminescence when oxidised with molecular oxygen if the-Mg)is: ,attached 
Unsaturated carbon atom in ‘R; ‘especially: if) Ri iis an) aromatic. 
radical: The luminéscénce: hasbeen photographed..using:a spectroscope 
with aperture’ ratio.» In every case the: spectrum ;was, continuous; 
Some banded spectra were photographed, but°these were due to unstable 
oxidation«products of the type! ROMgX: «It is ‘concluded the. mode 
of formation of is not! oy 
ore The: Spectra, some: aud, y 
Dy ‘Hartree. (Cambridge Phil. Soc., ,;Proc...22, pp... 409-425, Sept.. 
1924.)——The subject ofthis paper is the identification,.of lines, the. 
spectra of various lithium-like and sodium-like atoms in the extreme 
tiltra-vidlet hot S5parle-spectra of the respective elements and the, approxi- 
mate determination of the-terms of these spectra, ,This.is done by using 
thé relations between corresponding terms (terms, corresponding to. orbits 
Of the ‘same-quantam numbers) ofthe spectra of different atoms. of, the 
samié electronic ‘structure. Approximate formule,. derived theoretically, 


quoted! and: as (extrapolation: formule, in: estimating terms of 


unknown ‘spectra: from: those of known. spectra. Lines are. then calcu; 
lated from known'terms, and correlated with observed lines, when possible. 
Initio caséis'the nuntber of lines of any one series large enough for. series 
limits to ‘be found in’ the usual way, but usually. it is. possible to estimate 
one 'term fairly clesely;/and the others can then,be determined from, the 
lines: identified, and then form, part of the known data in estimating the 
terms of the spectra of; other: atoms of the same electronic. structure. 
Starting fromthe known. spectrum Li I,. lines of the spectra Be II, 
CIV} and 'possibly of NN V and O VI terms 


VI afe treated in a similar manner. 


Some Relations Different Atoms 
‘Electron: Structure. I. Lithium-like and: Sodinmslike Atoms. 
Hartree. {Roy! Soci; Proe,.106.. pp»552-580,,Nov, 1924.) 
Some /approximate relations: between.-corresponding, terms.of the spectra 
of different ‘atoms, ionised to such an extent, that; they. have,the same 
are i obtained, theoretically -on;,the assumption. that 
the field of the ‘atomtan: be ‘represented by a central: field,.and are.com, 
d with observed spectra. The relations.are different according: as 

the’ orbit of the series electron remains entirely outside the core or 


into‘ it: the external addéd. field varying 


as the inverse mth power’of the distance; and if a is the term. excess for 
ditt ‘orbit which lies entitely outside the: core C/n*},:then for 
ading orbits of this kind, ‘of different atoms. of the same electronic 
structure, (Ora) should ‘be approximately; linear,in the. atomic 
Prot af investigationof the ‘rdlation; between different terms 
6f'a Single” spectrdm,'the Value of the-index m can} be found. ., For many. 
Spectra, the Value 4 is obtained,’ 
if’ the ‘external added ‘field is due solely: to: polarisation of the core by the 


“series ‘electron. The observed values! of; the. terniy excess, for, orbits. of 
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differen Tike. Be ‘Which’ lie entirely sid: the 

OBIS Of Kthiart like’ ou atoms: whieh: 
| ‘the Core, it is-fotind that the réciprocal of the quantum defect! should be. 
iniatély linear in'the atomic’ and comparison with experi-_ 

ment shows this to be the case. It is also possible to obtain approximate 
| _ formule for the variation, from one lithium-like or sodium-like atom to’ 
another, of ‘the’change of quantum: defect within’ a single sequénee of 
térms, and ‘the’ valués deduced ‘fromébserved) Spectta agree roughly. with 
OW. Richardson and", 'Tahaka. (Roy; Soc.; Proc: 106. 
663-678,’ Dec. 1): 1924.)—In ‘the course of an investigation’ {see 
Abstract 922 '(1925)] of electron:dischatgés in hydrogen ‘at’ a:‘pressure: of 
under‘the’ authors observed thiat some of lines in the Secon 
dary’ hydrogen’ spectra ofthe three different types ‘of discharges showed 
selective ‘changes’ in intensity as: compared “with the secondary. spectrum 
lines‘in'the capillary of a quartz Geissler tube containing hydrogen which 
was used as a standard of comparison. Owing to the comparatively low 
pressure “at which the ‘experiments’ were ‘made, ‘the strengthened’ fines 
were! mainly those Fulcher’s bands.’ There are, however, 
a large tiumbeér of weakened lines, some of them retiarkably so. These 
are! in general different*for the ‘three types of discharge) except that 
considerable number of ther’ are“high“pressure linés ; these lines do not 
appear to ‘have any other common feature or to‘belong to any previously 
recognised ‘group!’ By selectifig from these ‘weakened! Tines those which 
have similar’ physical properties’ in’ other tesp for example, lines 
which aré’enhanced in‘the condensed’ re is ‘possible to arrange 
a large proportion of them in combination with other lines of this spectrum — 
into’séries with constant second ‘differences. ‘It is' now generally accepted 
that thé’ spectrum “emitted “by” the: ‘hydrogen’ “molecule: ‘the 
detailed configuration ‘of this molecule’ is ‘unknown,’ it’ clear that: 
must! be‘One’ of ‘the simplest existing structures. “The! determitiation 
the’ structure ‘of ‘the’ secondary hydrogen’ spectrum is’ of fundamental 
_ importance ‘from ‘the poitit of View of the: quantum theory!’ ‘It is generally 
réalised that this spectrum is of the band’ spectrum type with an unusually 
wide’ spacing ‘between individual lines’ of band. These bands arise; 
or at any raté canbe formally! represented ‘as arising, from a change in 
configuration: of the’ molécule whereby’ both ‘its internal energy and its 
rotationalenergy’ are ‘altered/'' ‘It frequently happens; owing ‘to™ the 
operation “of sélective principle that such’ changes are restricted ‘to 
changes in which the rotational’ quantum number’ either increases’ by 

unity, diminishes by unity, or stays constant. “Hall these types of wae 
are possible in'connection with the same change of internal energy, three _ 
associated bands or’ series ‘of lines ‘arise, ‘which are termed P, R,'and°Q 
series respectively. ‘\ Phe value of the initial moment of inertia is*found — 
Jp x «19-4 and ‘that’ of the final moment 
hy = 44970 10~42 gm: These values aré much higherin' fact, 
about three timés as high asthe corresponding quantities when deduced’ 
from Fulchet’s bands, ‘which? dre of the order 1-8 x 10-41, The: values’ 
ofthe ‘momients of inertia’ of ‘the ‘helium molecule found’ ‘by Curtis: Tie” 
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‘between the ‘limits 1/7) x 10-9... ‘The present. 
aré about these. hydrogen and -helium values. 
suggests that the lines discussed in this paper are due to an abnormal 
‘hydrogen \moleéulé,, such: perhaps: Hy, rather than: to excited..forms 
of an inference which is.also, of intensity 
among to;.settle | point. i 


fo ‘are. and. Spark Spectnas.\ F. Moggers, 


Kiess and: .F.M.Walters, {Optical Sac., of America, and 


‘Rev. Sti. Inst. 9. pp. 355-374, Oct., 1924.)---The spark -spectrum.of every 
element resembles the arc spectrum of that which precedes it; and the 


‘spectra: are. characterised alternately. by.odd and\even ‘structure. *‘Ehese 


‘two laws are ascribed to theialtetnately odd-and even numbers of electrons 


in the outet-(valency): orbits... Until recently: they rested ‘on evidence 


from: the first three groups. This paper presents the results of ;work.at 
the Bureau of): Standards::on the fourth, row: of 
elements.» Some multiplet structures are therefore: given: in detail for 
‘Sot; ‘Crt, ‘being already. known... 


Distribution, of Bloate Field. Stark. Effect 
Observed; in, Ares,.of Various Metals. |H. Nagaoka and. Y.. Sugiura, 
(Japanese. Journ. Phys, .3.,No..1-3, pp. 46-73, In, ‘English.)— 
‘The study of the. small. variations. in: wave-lengths of light.,emitted..in 
‘the neighbourhood. of the electrodes of various, metals deads .investi- 


gation ofthe. “pole effect: ...The effect must be. attributed, to,a 


‘combination of different -canses, suchas the; pressure effect,. the.Doppler 
and Stark effects,|and to a.small extent the Zeeman effect of, the magnetic 
force: of theiarc.current. .The pressure, effect is in; itself, a. very, complir 
cated phenomenon the true nature of which is still difficult to elucidate, 


estimating, the relative importance of these. effects, it is, seen, at. once 
that changes in waye-lengths along the arc must, be due mostly to electric 
foreeins, the, field; is not, at, all. uniform,and: shows great, variations,near 


the: electrode. The) arc, when lighted at ordinary, voltages,,is not, always 
‘meas hut: shows fluctuation. which cannot,.be. easily | controlled, and 


the measurement of, the field along, the arc. is rendered extremely 
fficult.., The present method of using: a, @,.con- 


‘means studying the Stark effect of; different; elements with a 
‘simple spectroscope, and with, short exposure, in. photographing,. : The 
‘similarity in the. effect, of. the electric. field on, lines belonging, to the same 
series, and the increase (of, the effect with (term number is, analogous. to 


Preston's :rule in, the Zeeman, effect.: The, sorting of, lines according 


different, types. of ‘the effect, especially. in elements, as:iron, 
_ tungsten,,and others, haying a large number of lines promiscuously mixed 
together, can, be made by simple inspection of the photograms from. which: 

the: series lines, which, only,.appear,by.the :application of, strong fields, 
ean. also be: found, , Further investigation .is, necessary to..vary, the field. 
of the double layer at, the electrodes,.as it.differs according to.the nature 
Of the, metal. Metal, can. be stabilised. by, introducing capacity. of 


over, 1pF..and..large., selfinductance., between the electrodes, and: the: 
‘length greatly increased by using, 500-valt.d.c, generator,by. which,an are. 


cm. length, canbe: steadily »maintained with; carbon and, 
VOL, XXVITI—A —1925. tov 
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drop ‘dlong the ‘are is! ekamined. .°Dhe “arc is similar tom 
: e in these respects. . Electrodes are the seats.of strong 
duerto the presehce'\of anelectrid double layer, whith is 
fortited the ¢urrent sti passes! a critical valine 5! The form .the>aiic 
ewayed? by! ‘Maxwellian stréss! ‘For! obtaining »Starle: effect; a:.small 
-drop°6t metal at the anode’ is ‘preferable. In different ‘metals, ‘fields. of 
20% 10* to 6 x 10* voltsfem: are obtained. In Ag, Cu, Mg, Zn, Cd, 
and: Al lines belonging to the same series are similarly affected, and the 
Mature change is different according to series, the effect\ingreasing 
 withothe term number. sik types Of chaiige in electric field are 
noticed); ‘most’of the ‘lines thus affected belong: to'spark: lines; while the 
“are lines oremidin ‘generally unaffected.) The effects thus observed »by 
simple arrafigeitient’ can” be utilised* for! Sorting the lines:in — 
sittlildr to Preston’s rule in Zeeman effect. Many new lines are observed 
8544) Pole Lines: : im the: Siler, 
Gold, and Copper. “H. Lowery; 1122-118}; ‘Deci, 
an investigationon the Stark ¢€ffect in the arc, the:spectra 
flashes ‘between’ silver,’ tend eopper poles: in air, hydtogen, 
‘associated with the lower! péle: ot thelatc under coii- 
ditions’ ofthe’ experiments ‘are investigated. The method of making: an 
ate flash is'that‘used by Hemsalech' and de Gramont! (see Abstract’ 1295 
1(1922))} Ttris found ‘that in the’tegion istadiet; A5220:to 
lof: lines occur in the néighbourhood ofthe fixed: pole which :readily»fall 
into two classes ‘according as'they' cease abruptly at:the énd‘of the initial 
‘stages of ‘the are) flash or ‘tend to pass'on into the intermediate and final 
Stages. Most ofthe lines have ‘been identified with previously observed 
 are‘and ‘sparks lines;'but® a: do‘not seem to have been 
es pte idusly recorded. Lists of the ‘ +” lines occurring in the region 
220 to A3380 of the of” he i interrd pted arcs silver, 
dnd: copper poles ‘are piven) photograph 
Sui., J. 14. pp. 442446) 
“confirms that the'structure of the columbian spéctrum 
strictures 46! that ‘of ‘Vdnaditim, but itis impossible to make the 
OF the spectrum ‘as ‘complete 'as that’ for’ vanadium. 
ities in the sextet system are: ‘tabulated; and: also thé Zeéman 
Higher Order Spark Spectra of ‘Krypton, and Xenon?) 
atid E. Bloch and G. Déjardin, (Amn. de Physique, 2. pp. 461-505, 
1924.)—The method previously \described (electrodeless: e, 
the voltage ‘being controlled ‘by ‘a ‘movable‘spatk-gap) and applied: to: 
'Sorting-out' ofthe mercury lines into lst spark, ‘spark, 3rd, ‘and 
now’ been used ‘tor a discrimination tir the 
“vou. XXVIII.—a.—1925, IVER, OV 
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awhichare!at blue spectra. The tables given 

‘Bloch. (Comptes Rendus,; 179. pp...1396+1399, 

‘ing. ‘up previous: work {see Abstracts 1067: and 1068 {1921)}‘ the authors 
“now publish alist of 253 wave-lengths, more than half of which are new. 

951-855. Spectrum:of Germanium, Lunt. Astron, 
‘M,N. 85. pp. 38-46, Nov., 1924.)-The spectrum of. germanium is photo- 
graphed using germanium tetrachloride in vacuum, tubes, and the lines 

‘ate tabulated and compared with the arc lines, Remarkable 

‘shifts are noted.’ New lines due>to: 

Chlorine. J. Lunt. (Roy. Astron. Soc., M.N. 85. pp. 148-156, Dec., 

1924.)—The’ ‘spectra of) germanium tetrachloride in vacuum \tubes are 

inveéstigatéd{and itis shown! that ‘temperature shifts of.the lines:.can be 
observed! by:.working’ with “various: intensities discharge which :are 
greatly ih excess»of temperature shifts hitherto observed,, Thus for 
sthe: two red: lines: of germanium ‘there is an.observed shift between’ the 

dimits: of ‘the yconditions: of »1+5: and A.U.-towards ‘the red for. the 

chigher temperature: In the chlorine spectrum. there seem to'be two 

“défined ‘groups, of lines, one of which’ is'subject to temperature displace-_ 

“ment: while “the. other is not. It-is:suggested; that :the interpretations of 

manly: astrophysical observations may, have to. be. reconsidered 

'since/ the Doppler velocities:and pressures which have. been deduced are 

‘not alwayseat all-satisfactory. .A-series of notes'on previous: work.on 

itempetatute shifts. is given, as. well as tables of wave-lengths and tempera-_ 

re The Extreme. Ute, Vine Spetrmof Garman and ofS 

Ireton. (Roy. Soc. Canada, Trans.,,18. Sect. 3., pp. 103-1 
1924.)—Investigation was made of the ultra-violet spectrum of germanium 
the shortest, recorded.wave-length for this, element, while 

-scandinm was. investigated beyond..2233-7.A., The: materials, used were 

‘pure. oxides of the elements 'compressed. with. aluminium: into. reds which 

-servetl.as electrodes... ‘The: spectra. from 2300.A. to 1854 A, were obtained 
from, sparks in air, but ‘below. 2000 a vacuum. grating spectrograph was | 

cnsed,,:, Tables’ of observed. .wave-lengths. are given. final. 

.extend/the spark spectrum of germanium from 2138-7 A. to 319-7 A,, | 

_ 64 lines being recorded, while the spark spectrum of scandium has been 

The ‘Specina. of, Vanadium aed Chromium. 

athe Ultra: Violety... A, King. (Mt, Wilson, Observat. Contrib. No, 283. 

pp.282-300, 1924,)-—This, paper, supplements 

which. covered. these. spectra, from, .the , for 

- limits into the red. Temperature stages of 2000°, 2300°, and. 2600° C 


awere employed observe the increase in 
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1192 
‘intensity: lines to vabout A2700; while 'fo or 


give temperature Of 515: and! 640: 
lines and, theirjrelative intensities in arc.and furnace: New: wave-letigths 
jare,given for 133, vanadium and 94, chromium’ lines which’ have not beéh 
‘Measured in-the are spectrum. or for. which; owing to diffuseness or blends, 
the .previous,; wave-lengths,, are;poor. Comparison photographs "of | the 
|Spark, spectrum); were made,for the'isélection of enhanced ‘lines:’ ‘Many 


01859 Double, Excitation: Mages and Related 
Green and) M\ Petersen. (Astrophys, J) 60. pp: 361-312, Dec’, 


-1924.)—-The:-group: of five A: in the’ spectrum 
of: Mgare: known: to: be. Zeeman “triplets: of: 3/2’ nortial: separation, and 
‘constitute’ a group 1p; — toSinee “their Sccurtence’ in “the spectruin 
8 found to have no correlation to the strength of the spark spectrum, 
it is argued that the origin of the 7 terms cannot be related to thei 
state ofthe atom: ‘The’ ‘wa've- “of the group have been 
‘in are, in vacuum, in ‘air, ‘and ‘show a shift red in air, A 
‘probably — ds, was' separated “from” pp PP" “group ‘and is 
‘The’ life ‘4386 AY was ‘Measured and. given “the. assignment 
‘The’ lines 2768 A and 2765 AC are found to be accompanied by. a third, 
ig a ‘Complete ip-triplet, whose. ‘variable term, is, in question. . The 


tual and d’-terms of Mg and the other alkali earths are proposed as. desig- 


titig doubly excited states of the neutral atoms independent of metastable 
ionised states.” “Corresponding to these triplet terms, Saunders’..singlet 
terms—mX,' mY, mZ—are suggested as doubly excited, singlet states. 
bat evidence relating to these proposals, as found in the conditions of 


60 he Influence sof on the. Spectra of Borax 
Phosphate, Beads..,Marguerite Funck. ,(Zeits...wiss.. Phot. 23. 
73-78, Dec., 1924,)—The, eatlier spectroscopic researches of Conroy, 
KOnigsberger,. Houston,:J.. Becquerel,. I. Retschinsky, and:so on, 
upon the influence of temperature.on the, absorption spectrum of a.solid, 
akes. it it appear. probable: that,.: with,increasing: temperature, a certain 
aby arption, band is widened and displaced.towards the red with an increase 
of its maximum, while with.a decreasing temperature the corresponding 


Teverse, takes. place... It seemed, to advisable, therefore; to carry .otit 


Some.experiments upon, materials which are; known to bave an especially 
strong dependence of spectral absorption: upon, hence borax 


results obtained it is: concluded; that. an increasing 
strong .modifications of the absorption. spectra’ without constitutive 
alteration of the absorbing. complexes..-The modifications include ‘the’ 


position of the bands,but not of the. int the 
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Nakamura. (japanese Journ) pp!’ peed. 


fe 


oftptevious work'by McLennan and atithor [see 


ponents of 0-128) 0178) and 0-106 A: tespecti 


a Solid! Carbon’ ‘Fou he are 1 


‘Were' strong’ at the surface of the. ‘kathode, but the 


An, Englishi)++In-general the spectrum emitted: by a ‘Geissler’ is 
of the residual gas and-not ‘that ofthe metal cases, 


the! metallic: lines! dan“be observed; especially when nitrogen is the 
The metalli¢'spectra have been observed whert'a Balt Of the métal 


bombarded by !canal: rays: In the present’ dase ‘a’ platiritim Was 
sealed into the-neck! end’ of ’a small flask i ‘which ‘the salt "te ‘be éxamitied 
forméd the ‘Kathode; while ‘the’ afidde' contained” “fh 
 wiside: ‘spectra: |were photographed: ‘with a! Hilger 

deviation spectrometer‘and Résults ‘are piven forthe’ 

metals : Cu; Mg) 'Zn} Sr, Cd) Bay Bi. Was 
“that the-sidé-way emission ‘could also be obser Vein’ some Cases By “dink 
~acmetdlilic kathode and a halogen salt of the metal as ‘anode. Such 
observations were made in the cases of Sn, Pb, and Cd, and it was found 
that, the lines were emitted chiefly in the datk space in front of the Kathode 
where the electric field|was ‘very shdwh' eiid-dn 
Sn-, and Pb-salts present spark chardcter; those 
of Zn-, (Cd-, and Bi-salts\ an arc character; while! those of ‘Ca-; and 


862. of ‘Metals. 


imur ‘and G. Nakamura. 
apanese Journ. Phys. 3. No. 1-3, pp. 43-44, 1924. In English.) 
ntinuation of the work ‘described in. the preceding Abstract. The 
f Cd, Al, Zn, and Pb were pron 
) ‘an itnage of the glow in front of the ee 
‘by means of a quartz- worite lens. 


‘decréased’ more rapidly with distance from the ‘kathode, In an or 


Spark’ ‘spéctrum’ ‘the longer spark ‘lines have’ ‘greater. intensity than, the 


Shorter ones) ‘being attribi ed ‘to ‘the sit ioni a an 


(Roy. Soc. Canada, Trans. 18. Sect. 3. pp. 187-143, 1924.)—A continuation 
rely. “SA are'lain 


Who observed the line‘as a ‘Gifadrupléet’ with" 


Soc. Canada, Trans. 18. Sect. 3. pp. 313-323, 
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arc currents’ of ‘from’ 4°t6°6 ‘amps! greater’ ‘currents ‘the 
shorter component divided; thus ‘piving a triplet while at about 
amps. both’ coniponetits" appeaféd doubled: eproductions of’ these 
appearances as ‘observed ‘with ‘an echelon ‘grating and’ with Lummeér 
plate are’ given’ atid ‘also ‘measurements’ of séparation!’’ A ‘number ‘of 
well-marked’ & bands were observed in ‘the im ‘Of lithium 


stension to argon, of previous work on: hydrogen and helium, [vee / 7 
266 in. which. the: intensity was studied: 
the ,energy, of: electrons, impinging: om, the .gas, and producing radiation. 
The:-apparatys. was the same as/ in :previous work..and. intensities 
measured -by)a meutral. wedge. Three methods were adopted,to measure 
the length. of /lines,, The. first...was enlargement. method. of, Merton 
and.Nicholson,; but,.es..this, is,.a, somewhat. lengthy process. two others . 
wwere. substituted... The first ‘ofthese, was, a. micro-photometer. with. a. tiny 
filament in the eyepiece, the brightness of, which is, used to, determine: the 
-peak.of,the, line, the.height, being, measured by micrometer, sctew. 
Zhelast method was to, use a.low-pewer microscope to measure: the length 
‘of line... This. yielded. better results: than had been expected, | variations 
of.less. than.3.% being obtained. in. rélative. measurements... Curves. are 
_ given. showing the change in. photographic intensity with increase in 
accelerating. voltage for various representative lines. The shapes of 
these» curves. lead: to certain . classification of: the lines, )}the firstagreat 
division, corresponding to the red.and bine, spectra. The ng 
at, all \voltages;..while the latter, begins to appear. slightly below:40:v 
‘The red: spectrum: is. further. divided.-into. two one. the 
groups.into sections. The: first, group-contains lines :-classified: by 
Rydberg, and the, second. a, number of lines, have: been’ fitted 
The Infra-Red Spectra of .Silicom. 
MelLennan and. W...W... Shaver....(Roy. Soc. Canada, Trans. 18. 
1924,)--The extreme. ultra-yiolet spectrum of, 
spack has been investigated inthe region between A2000 A, and.A458 
‘The-observations disclosed the existence, of: 59 mew, lines. not given) by 
Millikan, ‘and. their, wave-lengths, and.,frequencies were calculated, and 
tabulated...Further 21. lines belonging. to,\the.;Si IV, series spectra,..as 
worked out by.Rowler, recordedon the vacuum. spark,.spectrograma, 
8: of} which. had not previously been observed. The near _ ultra-violet 
spectrum (A2300 A. to 118424.) of the Si arc and spark in air was investi- — 
gated: witha quartz spectrograph and a considerable number. of néw ines 
found; the being. calculated and tabulated. 
The:Si vacuum, aro: s studied ;with a: fluorite spectrograph 
between, Ai and A1600-A..and forthe-lines observed: the -sanie: calett- 
lations: were, made: The next! examined: for series 
Telations..: A scheme. of constant frequency: differences: worked: out 
and energy levels ‘accounting fora number of-the ‘Si: caleu- 
lated.(; Finally.,the infra-red between the 
limits:A6300 A. andiA1123% Avjxesulting:in the detection and measurement 
866s The ‘Ulixa-Violet Spectra of :the Adkali, Metals 
Shaver. (Roy. Soc. Canada, Trans: Sect. 8B. pp. 23-34, 
number of experimenters have investigated the spectra of the vapours 
of K,cRbjiand Cs with the.electrodeless. discharge in: the visibleiand 
near ultra-violet regions, The object.of,the ‘present investigatiom.was 
to extend the study:of these enhanced spectra in the extreme ultra-violet 
by means of a fluorite vacuum, spectrograph in’ order: to:make iadditions 
te the lists :of for. series analysis. For ithe:'work 
with Rb,and:Cs in; a. small, Hilger quartz:spectrograph 


~ 
> 
4 
} 
| 
5 
4 
any 
* 
met 
- 


special: ‘adjusted "tor: ‘the ultta-violet region’ was’ weed) The: 

ichaftiber ‘was ‘electrical furnce and’ the’ 

faised until the electrodeless “discharge /prodticed'a bright’ glow’ in 
bulb.” Of ‘the four metals investigated ‘alone ‘gave’a strong: spectrum 
‘inthe’ fluorite! Tegion “extending “to the wavelength’ 'A1602-2:Ay “The 
‘frequencies and 'wave-lengths ‘vf thie ‘lines were ‘calculated and. 
-The spectra’ ofthe electrodeless’ discharge in’ the vapours ‘of Rb‘ dnd ‘Cs 
‘were’ also” studied in (the région between A1860 A. and’A2300.A. atid’a 
timber of lines in“addition ‘to those’ found’ by Dunoyer were observed 
and théir frequericies and wave-lengths ‘determined.’ A‘ number ‘of fre- 
quencies ‘were found on the’ K‘spectrum ‘to agree’ well with series 
Jines* predicted by Nisseti, and others that ‘agreed ‘within the experimental 


RYT. Young and A. B:McLay:' (Roy:Soc. Canada, Trans: 18. Sect: 3. 
57-76, 1924.)+-The tin arc spectrum ‘has been remeasured from 
251:A. ‘to’ A1860°A. and many new wave-lengths added to the list: The 

spectrum: of normal ‘tin ‘vapour at about«1200° C: ‘has: been 

‘extended to include 17 lines, and 40 new wave-lengths have been-added 
to the tin arc spectrum in the Schumann ‘region by employing an-are 
reversal method with an atmosphere of hydrogen. A comprehensive 
table of ‘groups ‘of constant frequency ‘differences has been compiled for 
the tin arc spectrum and from’ the ‘six limits have 
‘been defined in the tin arc spectrum. The’sharp ‘atid diffuse subordinate 
seriés ‘arising from these’ limits have ‘been ‘established: ‘The ionisation 
‘potential is evaluated at ‘7:3 volts' whilst the resonance ‘potential is ‘given 
4°8 volts’: groups in the infra-red region’ of 
the ‘tin’ arc spectrum paper is illustrated by actual 
ographs — the results ‘embodied series 


Young and ‘A.B. McLay. (Roy. Soc. Canada, Trans. 18. 
Sect. 3:-pp. 77-88; 1924.)—The paper correlates the various data regarding 
the lead arc series: The Thorsen-Grotrian scheme for ‘the lead ‘arc series 
spectram is criticised’ and by: recalculation of the term values it ‘is trans- 
formed to vacuum frequencies. lines' are récorded by a remeasure- 
ment of the Jead! arc spectrum from Twelve new 
wave-lengths were added ‘to this ‘region by ‘the photographing ‘of the arc 
reversal: spectrum of the lead arc’ in hydroger.’ Nineteen anticipated 
_ eombinations on the basis of the Thorsen-Grotrian scheme were: estab- 
lished. The validity of many terms was confirmed and the results 
generally. tend ‘to confirm and extend arrangement 


277281, “OctNov.Dec., 1924:)}—The data on ‘the 
_ structure of ‘this ‘line given’ by the author ‘using the same method’ as 
employed ‘forthe analysis of 5461 [Abstracts 1482 and 2918 (1924)] are 
tabulated ‘with experimental ‘results by Wood, Nagaoka and Takamine, 


and: ‘Nagaoka. 


- 
— 
: 
% 
is 
a 
BS 
OF 
ey 
4 
Ae 
: 
+ 
> 
r 


that therd is: aicentral-component: which is the most sensitive to abso 
and inversion.» The sensitivity, to absorption. falls on 
duteralproupe of satellites: TE rity Ay Whe 
870. Band Spuctruw of Hydvide. W. Merikofer. (Arch. 
dite Seierices, 6::pp. 401-404, .Nov.-Dec., 1924. Paper: read . before :the 
Soc. Swisse'de Physique, the series.of doublets and: 
isolated ‘lines, ‘thé arc:spectrum of ‘aluminium contains two band: spectra: 
which-are not’rélated:;. One always appears, while the other is observed. 
under only: as:several bands:in the blue. and:-violet. 
degradéd: towards: the ted. They: appear in>air at reduced pressure. or: 
ifr: hydrogen’ at: atmospheric pressure,’ and: attain considerable. intensity’ 
inthe neighbourhood of the:poles with'acurrent of 8 to.10 amps, |)-They, 
previously ‘studied. by American workers.’ 
 Abstract::416: (1913)},;»but: the the | measurements. 
131. bands: The to. aluminium, hydride. 
dn account of: the: conditions of: excitation mentioned and also because. 
the interval between ‘the ‘lines -band suggests that the moment..of 
inertia ‘of: the emitting molecule: is ‘small, .The;bands are only completely; 
devélopéd when iron is shown to be absent! from the aluminium electrodes, , 
Contrary to most band Kote the laws ot pooping of the lines ie Bing 
The Secondary Hydrogen at Temperatures. 
McLennan ‘and G.: (Roy. Soc:;Canada, Trans. 18. 
Sect. 3. pp: 177-185; 1924:)++Theproblem of the variations in intensity 
in the secondary spectrum of, piag has been dealt with in a simplified. way, 
for the atomic and molecular processes involved, with | the aid of low 
temperatures. The distribution « of intensiti this becomes a function 
of a ‘single fundamental variable. “Reproductions are given of the Hy 
spectra: photographed. :at room) temperature; and, — 252° C, and. tables 
show the tespective lines enhanced jor weakened at this low temperature. 
Phe effect of this: temperature: on;the-number, of molecules in, the. lower, 
and quantum -rotationalstates..and |the. bearing, of the; results. 
872. An Effeot of Argon First Positive Band Spectrum of 
R; pp+1069-1074, Dec., 1924.)—The aut 
first, discusses. the investigators,, including Strutt; 
Fowler; Rayleigh, Steubing.. and, Tougsaint,,,on_ the modifications of 
first positive baud spectrum of nitrogen under various conditions of 
excitation. proceeds .to describe, the, results of observations, made 
whilst working with;tubescontaining argon imperfectly purified, wit 
a itrane ofinitrogen; the effects being similar to an. afterglow. The firs 
positive band spectrum. was;found to be, considerably : modified in the case. 
of; traces of nitrogen high-pressure argon... This. spectrum. was found 
to consist;in: a selection.of a few,only,.of the band heads of the various, 
groups, and the general effect. was similar to that found in the. afterglow, 
Spectrum; Quantitative. investigations are, described which indicate. tha 
there is an towards more end of 


‘all the: phenomena. 
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conditions obtaining int ‘the afterglow may be reprodaced: in‘ highs 
pressure’ argon’ The beating of ‘these facts on the nature. of’ the ‘afters 
glow ‘spectrum is discussed." The paper is! iHustrated with spectram dnd 
wedge’ photographs of argon nitrogen’ mixtures, ‘alsé | Abstracts 
1146 (1923) and 1177 (1924).} 
Pee ‘On ‘the® X-Rays from Lig (Missy M) 
pin Canada; 18: ‘Sect. a “pp. 159-176; 1924.) 
Daring recent ‘years’ of workers have studied:.the long-wave: 
limits of: various elements.’ ‘The: method! used 
tially ‘of exciting the radiation by bombarding the: element: under icons 
sideration ‘with’ electrons of ‘inereasing energy, the ‘resilting ‘radiation 
ng measured ‘by its: photoelectric’ reaction on ‘an’ ‘insulated: ‘metal: 
plotting the’ photoelectrie current» against the ‘-voltage;: 
were obtained showing marked discontinuitiés;' the: voltages at! 
whieh these ‘discontinuities “appear beimg “interpreted ‘as the! quantum 
of ‘the convergence frequency of one of the series; «By! 
adopting this method the writer was enabled to determine the: critical: 
K aiid absorption’ limits a series of elements, 'the results being’ given: 
below. "By ubdinga*high vacuum and eliminating errors'due to ionisation: 
of the residwal ‘air ‘definite and consistent — ‘were: obtained: 


series. .Li 263A;  Bell6A; B85A; C42A: 
RES 184A’. “Co 134A; ‘Co also 52A. E mat 


_ of low atomic From the ‘limits lie considerably above: 
the ‘predictéd line; result’in agreement? with “previous: observers, The 
abrupt’ falling’ awa'y’ frorn ‘the wppet*course°of the ‘L line supports the: 
view that a décidéd’ change the electronic Jayer takes: place as ‘we 

pass from Na to F. In the M series the observed values for elements 
Fe and' Zi lie ‘hidway ‘between the'L anid 'M ‘lines, The #esults 
are not Snfficiently actirate to distingnish ‘between Various levels ‘of. one! 


tronic Tayer Cr; show'a inerense 


Continuous X-Ray” Spectra” and Planch's’ 
March, (Ann ‘4. 7, pp. 711742, Ded) 1924:)+-The number 
of 'expetimenital” itivéstigations ‘on the” continows’ background 
radiation is sriall°and i general’ the ‘acttial Observations*are) for various: 
reasons, in error.’ whith if targély mathematical,’ is an attempt 
to ‘work ‘out ‘the idea’ that ‘the ‘Continuous background is’ essentially a) 
1e: which is sent out’ from atoins “Of the 
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ations of this intensity, distribution and its 
voltage .and. atomic; number ofthe element of: 
General expressions, are.obtained for!.thedistribntion of electrons: with 
respect.to. direction and energy when stream strikes the target;:!the 
t tal radiation, being. computed aid of \Sommerfeld’s; formula «for 
the radiation, from, a,single accelerated electron: The expression inivolves: 
nm. where number of collisions per electron before it is brought 


region dy of frequency, is-actually equal to 5 n:is: 
Qbtained ; from, the,,consideration,,of Duane» iand ‘Hunt's law ‘that’ the 


total energy ,is, proportional) to the-square, of: the voltage) hin’ 

ence using these values fair agreement is obtained with the observed 
experimental distribution of intensity. ., Employing Wren’s law and the 
observed Amax. [in the ordinary notation], then the temperature is of the 


‘B75. Effects. “Working Metals: upon X-Ray 


chiebold. (Zeits,.£.. Metallkunde,, pp.. Nov., and: pp. 462~ 
1, Dec,,; 1924, work \on.- the: effect..of rolling and. drawing ‘metals 
ig. reviewed, and the variation ofthe X-ray spectrum: caused by’ elastic 
ormation is shown... It|,was. shown. that: plate of mica was 
bent. the points on, the X-ray. photograph; were: displaced. Similar dis- 
placement was found when aluminium was rolled ‘or drawn. The:wvarious' 
aspects of the plastic deformation of metals, and the effect on the X-ray 
is, discussed, and many. 

876. Secondany..Electrons. Prolumdby im Light Elements. 

. Fricke and, O.:Glasser.,, (Nat. Acad. Sci.,Proc: 10. pp. 441-447, 
1924. )--Compton. {see Abstract 2194. (1923)) has recently» proposed 
a, theory, for the scattering of; X-rays which successfully explains many. 
of the, phenomena which, depend, .on, the: interaction between light ‘atoms’ 
and hard, A> corollary,jofthis: theory consistsin sthe: prediction’ 
quantitative description of a,special. type of secondary electrons: which 
esult, from the. passage of X-rays through matter. The actual existence 
these electrons which Compton: terms! recoil-electrons has: been demon- 
strated, by C..F.-R. Wilson [Abstract 2213. (1923)], according to. whom the 
range. and. number.of, recoil-electrons:of:warying hardness is)in fair agree-: 
ment, with. Compton's theory;.In the, investigation mow described» the: 
authors give details of,an experimentaldetermination of that fraction of the | 
ionisation, of, X-rays,in air/for which the zecoil-emission: is» responsible, 
offering thereby, an.,indirect determination of absorption. due:ito:/the: 
recoil-electron emission, the value fon which is. given by Compton's theory: 
877... Oil, Immersed X-Ray, Ouspits their De 
idge. Socof America, -J. and Rev. Sci. 658+6%3): 


Deo., 4924. su of this lengthy and wel estate arte 
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the, X-ray tube is:actually'imimersed ‘in’ the’ oil of the transformer tan 
The advantages such’ :a method of ‘mounting; “as protection again 
eléctrical: shock, radistion,: ete., have “already been’ fully ‘discussed ’ in 
radiology papefs:in general. The: applications ‘of this method in’ practice 
are ‘shown applied: to! portable and dental X-ray apparatus, ‘as well 
applied ‘for) scientific purposes,’ such as the Millikan oil-drop expr 
. the Wilson ray track experiment, the Laue‘diffraction experiment, etc: ’ 
tube about. in}: thie glass contaitier ‘of which is lead glass with 
sion of the oil and the Kearsley stabiliser are filly described! 
.. Whilst the appatatus: described covers! no new features’ other ‘than 
already ‘covered ‘by: patent specifications, the: ‘summarises 


1/878. The Radio-Active Radon: Giirie (Missy 
Cc, Chamié. (J. de Physique et le Radium, 5. pp. 238-248, Aug., 1924.) 
The radio-active constant of radon has been redetermined by.a method 
which depénds on the fact that if two identical’ quantities were’ ‘allowed 
td decay until the ‘two ‘together were éxactly equivalent’ to’ the” initial 
value’ ef the interval that must elapse must be exactly the 
period, |In ‘this way the duthors have obtained the value T + 3-823 days 
asicompared with the: value: 9-825 days recently ‘given 


Concentrations. (Mme.) P. Curie de Physique; 2. pp. 405-433,’ 
Nov.—Dec., 1924.)—-The object of the investigation was to discover if 
the:decay. constant of RaEai is \the same for very strong as for very ‘dilute 
ns.; It is suggested that a change of the decay ‘constant’ may 
be» produced iby the effect: of \a-ray collisions inthe emanation as well’ as 
a/possible'efiect of'a'similar nature due to the Band +y rays—such effects’ 
would: be! perhaps more noticeable in concentrated than in dilute ‘prepara-’ 
tions experiments’ described ‘consist ‘essentially in 
the:comparison, by-a very sensitive compensation thethod, of the decrease’ 
of y-activity:: two ‘almost! equal: quantities of (approx.' 200 milli’ 
curies -¢ach),; one of which is enclosed in’ a ‘small sphere having a volume 
of whilst the. othér is’ enclosed! in’\a ‘closed capillary having a‘ 
volume of iseveral theoretical’ conditions’ of ‘the’ experiment 
are! examined. in some detail, having regard‘also to’ the ‘conditions for 
obtaining high pretision. It hasbeen proved that: for'similar preparations 
of (RaEm,the ofedecay:is the same, within I part in’ 10,000. “The’ 
comparison: of the: smiallospherical source (under a partial pressure of 
with that of darger: volume ‘has “indicated difference” of’ 
rate 6f decay not exceeding 1 part in 2000. To decide whether this small 
diference is a real due to the cause at the commencement 
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Natural and. Artificial . Disintegration of the Elements. Ey ‘Ruther- 
ford. (Frank, Inst.,. J.. 198. pp. 726-744, Dec., 1924.) —A review of 
recent investigations bearing on. the question. of the structure of the nuclei 
of atoms, The paper deals mainly with the work of the author. relating 
to.this question, referring briefly to his researches on the following : 
(1) Dimensions of the nuclei of atoms, and the law of force. (2) Radio- 
active evidence regarding the natural modes of disintegration of atoms. 
(3). Frequency of vibration of the:nucleus as evidenced. by y-ray emissions. 
(4) Artificial disintegration of elements by a-particle bombardnient. 
(5) Velocity of escape of hydrogen nuclei. (6) General remarks regarding 
the evolution of the elements from positive and negative electrons. “The 


881. y-Radiation of Great Energy of the Active Substances of the Thovi 
Family. J. Thibaud. (Comptes Rendus, 179. pp. 1052-1054, Nov. - 
1924.)—-The natural f-ray spectra of ThB, ThC, and ThC” have been 
studied by, Ellis, Hahn, and Meitner, who attributed the intense lines - 
a certain number of y-tays of energy less that 600 kilovolts. The 
author has used the method previously employed [Abstract 379 (1995), 
and succeeded in identifying y-rays of greater energy. Thus various sub- 
pe such as Ur, Pb, Pt, W, Sn, and even Ag, were exposed ‘to the 
source to be studied (a thin-walled sealed glass tube containing mesothorium 
in equilibrium with its active products) and the excited B-ray spectra 
studied. De Broglie and Cabrera [see Abstract 1597 (1923)] have found, 
using a similar Sburce, y-Tays having energies up to 426 kilovolts, but the 
my has shown the existence of rays of greater enetgy, in particular 
3 the B-ray spectra from Pb (isotope of ThB) shows corpuscular tays having 
energies up to 873°5 kilovolts. All rays with one exception emanate from 
the & levels, and y-rays having energies of 580-7, 795-2 (feeble), 908-2, 
962-7 kilovolts respectively are deduced. The first of these (580-7) has 
its origin in ThC’, while 908-2 and 962-7 might be attributable to meso- 
thorium 2, but their origin is doubtful. No continuous ie ‘spectrum is 
observed between 700 and 2000 kilovolts. M. 


882. ‘The Penetrating y-Radiation of Thibaud. 
(Comptes Rendus, 179. pp. 1322-1324, Dec. 8, 1924. )\—A continuation ‘of 
the work described in the preceding Abstract. The origin of the lines 
908-2 and 962-7 is definitely confirmed to be mesothorium 2 and three 
feeble B-ray lines are found for a lead radiator, one of which dg wing 
previou; work by de Broglie and Cabrera [Abstract 1597 (1923)}. 
extending the previous conclusions, four characteristic lines of the vat 
spectrum of mesothorium are obtained having energies of 333, 459, 908° 2, 
and 962-7. kilovolts respectively. Thus for this source, as well as fo 
RaB and RaC, the natural Bray. eh appears to be a secondar 
effect of the M. 


$83. T The of the ‘Decay: Alpia- Ray Luminescence, E. 
Witmer. ee 5D 24, PP:. 639-643, Dec., 1924.)—The Walsh equation 
for the decay of luminosity in substances which luminesce under @-ra ay 
bombardment, I, = I, + Ige-™ is modified by introducing the additio 
assumption that the field of radiation due to the decay of’ the 
active centres reacts on the centres in the state and forms 
new active centres by reversing the The new 
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bstract 1504 (1924)} for the decay of luminosi ‘raditim ‘bromide, 
ich the Walsh equation does not. is: approximately correct 
effect is small. “The exact developed on 
tions, which is more ‘complicated,’ is given. Fora 


bridge Soc., Proc. “22. pp. 400-404, Sept.,°1924.) With’ the help 
ectrical counter méastirements have beet made of the! 


2904, B-particles. froma source of radium-D, E, and F, the last two 
being in 


in equilibrium. After correction for the reflection of _B- -particles 


? at the source, the numbers of the two kinds of particles are about equal. 


According to the results of previous work on their absorption, the B-particles 
from radium-D would not, be recorded under the ‘experimental conditions 
employed by the author. On this assumption the observed B-radiation 
‘is. due’ to, disintegration of radium-E, and ‘as the latter is in equilibrium 
with, radium-F, it follows that about ‘one is per ‘disinte: 
ening atom of radium-E. 

d the Carnegie,” 1915-1921. auchly. (Terrest:' Magn. 

187-194, Dec., 1924. Paper before the Am. Phys. ‘Soc!, 
1924.) \—-Observations for. determining the. ‘Tadio-active content ‘of 
‘the. air have been. regularly made aboard the yacht ‘Carnegie, when | at sea, 
since. 1909, ‘From, 1909 to. 1914 the ‘Elster-and-Geitel method’ was’ used, 
‘and the. results obtained have been published ‘elsewheré, Since 1915 
ations for. absolute . determinations have been made” aboard ‘the 


cessing an ‘adaptatian of the Gerdien method. A 


is given.of the final results of nearly 400 observations forthe period 191 


‘to 1921, showing in considerable detail the distribution of radium emanation 


over each of the.major oceans. The mean yalue of the radium-emanation 
‘content. over the oceans resulting from all the observations is 2-6 x 10-18 
curies. per cubic. centimetre. However, ‘if observations which’ ‘clearly 


| show the effects of nearby land are excluded, the mean value of 1-2'x'10+38 
‘per. cubic. centimetre is obtained from the remaining’ 333’ observa- 


‘These resplts fully confirm the earlier conclusions of Simpson'and 

a Syrail to the. effect that the radium emanation normally present in 
sea air well.removed from land is entirely inadequate for producing the 
atmospheric ionisation found.in these Tegions. They do not support 
ds’suggestion that an appreciable partion of the radio-active content 
he-earth’s lower atmosphere is of solar origin. 

886. A Mechanical Device Sor Sealing Off pee Emanation, Tubes. 
H. Dublin Soc,; Proc, ‘Pp: ‘An ng:, “1924. 
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An Observation on the Work oh of MBL 
the Wie imann-Franz 


of leumann on the dependence of gtain-size’on 
: ‘conductivity, of metals [Abstract 2991 (1924)], and a ériticism is ma 

‘of the epacipaon, that two types of heat conductivity . occur, th 
and, metallic-conductivity,. Ati is thought that a | 

is affor rded by. considering, in the light of the in 
the heat propagation as a progressive electromagnetic 

‘from one medium to a.second where a. change of heat pede res 
a refraction of the path of the waye and a partial reflection occur, 

effect’ leads to the crystals from which heat is emanating | ) pes 
‘rally a ed sicliaie than those in which the heat is entering. 


E: ation of (Coniptes Rendus, 179:‘pp: 968-970; ‘Nov: 
24.) —Duting ‘the’ comibistion’ of at ‘explosive closed ‘vessel deter- 
is made of the reaction eriergy by measurement’ with a ‘crushiér 
‘gauge’ of ‘the’ maxinitim® pressure produced. “These compared 
thosé m’ the formula’ P,V,T/273; where fis ‘the 
Po, Ve ressure ‘and Volume ‘at 0° C.; ‘the maximum tempera- 
losion, is ‘calctlated from ‘the ‘heat’ot reaction and the 
heats ‘as determined by Mallard and ‘le ‘Chatelier,-or by 
Sarrau. relation between density of loading A and ‘the ‘pressure: is 
‘found td given t by =f + ap, where a is thé ¢o-vohimé. 
“A Soutte in the'es measurements ‘arises from the calibra- 
tion’ of the’ crusher gauge, ‘the of dynamic differing 
m Static: pressures and being ‘affected by the duration of'the pressute. 
hither érror ‘is ‘produced by the’ ‘Cooling’ ‘the gases through contact 
‘with’ the walls’ Of the vessel.” It’s is “estimated ‘that the ‘first ‘source“of efor 
‘may to a ‘deviation of 13 and second to: deviation of 


10% is consider that the deviation are maii 

fier.’ (Comptes ‘Rendus, 971-972, ‘Noviel@, 1924.)+-It:is 
-sidered that of Burlot [see preceding Abstract] indicate 
that inthe case of explosions) the valués derived by the author:and Mailard 
‘for ‘the ‘niean specific heats require ‘further revision.’ In the case of ithe 
gaséous mixtures employed, containing 50% water-vapour,. the »-vakies 
formerly employed are, under the conditions of the experiment, or a 
temperature of 1600° C:: and ‘a pressureof be “about 
10% high’: ‘This differenceis:considered. tobe due 
‘of the internal pressure of the:gas:': In accordarice with thé vaniden Weel’ 
‘formula; this effect is negligible 
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on 
/ 
that culated, and with an explosive % guncotton 


@.gas can be taken as a function of P/T. At lower temperatures, where 
independent of the pressure. J. P. 


Propagation “of Eeplosive Wave, “(Comptes 
Rendus, 179. pp. 1394-1396, Dec. 15, 1924. )—Following up the work on 
| of explosive waves in mixtures of explosive gases due to Berthelot 
and Vieille, to Mallard and le Chatelier, and to Dixon, the author seeks the 
experimental solution of the problem as to what happens if the explosive 
oe are contained in a tube which suddenly enlarges in diameter at a 
certain place. The result of the photographic records is that the explosive 
‘wave ceases at the place of discontinuity; that combustion occurs for a. 
certain distance in the larger diameter tube, and that then the explosive 
wave reforms, the length of combustion in ‘the second tube being greater 


891. On the Thermal Cosficiont of Substances. 
y. Endo. (Tohoku Univ. Aeronaut. Research Inst. 1. pp. 225-246, 
Nov., 1924. In English.)—Starting from the compressibility formula of 
Born and Landé, the energy per mol at absolute zero can be calculated, 
and using Griineisen’s equation of state the energy of the thermal oscilla- 
tions at temperature T can be also taken into account. In this way an 
expression is obtained for the coefficient of expansion, and the observed 
and calculated values, which agree fairly well together, are given for NaCl, 
KCl, KBr, KI, AgCl, and AgBr. If 5» is the length of the side of the 
unit-cell at the melting-point, and 8, its length at absolute zero, the values 
of Bn/Bq are, for these six. substances, 1-0311, 1-0343, 1-0369, 1-0371, 
1-0211, . and A-O318:: For CaF, a. calc. = 1-96 x 10-5 and a obs. 
= 1/9115 x 10-5, In metals the author assumes that there are free 
electrons, situated at or near certain lattice points between the positively- 
charged atoms, and moving irregularly by thermal agitation. For eight 
-métals with a face-centred lattice, assuming that the atoms and electrons 
are related in the same way. as the metallic and halogen ions in an 
alkaline haloid, the observed and calculated values of a agree fairly well, 
vand, the values obtained for Madelung’s constant @ are nearly equal to 
that obtained for the alkaline haloids; it is concluded that this is the 
actual form of the lattice ; the values of m,the exponent, which characterises 
the repulsive force, vary from 8-0 for Cu to 14 for Au and Pt, With a 
body centred lattice the values of » for Fe, Na, and Kare 2, 1-2, and 1-2, 
and of a 44-76, 43-8¢", and 45-9¢%. For Cu,O a = 47-8e?%, and it is 
concluded that the lattice structure of the above three metals is similar 
to that of Cu,O, Nat+ for example taking the place of O, and an electron 
place of Cu. Diamond has the structure of zinc blende, C+ +++ 

taking the place of zinc and C~~~~ of sulphur. In the case 6f copper the 
observed and calculated values of a at different temperatures agree 


392. Heats of Part Palmitic Acid Bensene. 
(Mrs.)K. Stratton andJ.R.Partington. (Phil. Mag. 48. pp, 1085-1089, 
Dec., 1924.)—The latent heats of fusion, and the molecular depressions 
of freezing-point (with mesitylene as been ‘for 
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Patmitic acid 62: "65°C. man. 51-03 rn 


remove the large discrepancy ‘between thie’ Gbeerved andl 
vals of the ce of pi ai which regen 


893. The T of the in ai Te 
tures. P. Lebeau and M. Picou. (Comptes Rendus, 179. pp. 1059-1061, 
Nov. 17, 1924.)—Friedel and Ribaud. have recently found that diamond 
heated in a gaseous atmosphere: is completely transformed at 1885° in 
less than; two minutes into graphite. ._The authors have made experiments 
in vacuo, and find that heating for one hour at 1500° produces no 
in weight or form; transparent diamonds were blackened at the edges, 
and the blackening could not be removed by a mixture of nitric acid and 
chlorate of potash; after one hour at 1800-1850° from 17-6 to, 40 per 
cent. of the diamond (transparent or black) was transformed into. graphite, 
which could be converted into a yellow graphitic acid by HNO, and KCIO 
but the central part remained. compact, and in. the ot ia es 
was not completely. discoloured, some of the diamonds broke up, but 
‘not: all; at 1925°, heated for one hour,, the results were similar to, the 
previous case, 6:8 per cent..of graphite was formed with one diamond 
and 48 per cent. with another; thirty minutes at 2000° produced a trans- 
formation of 90 per cent., some transparent fragments were isolated ; 
in one hour at 2200° a oes diamond anda maak me were 


894. Measurement. of Air T in "Closed ‘with Ther- 
hs not .Protected. from Radiation. H. Hausen.. (Zeits. techn. 
Physik, 5,.5. pp...169-186,. 1924. }—-The. paper is concerned with the errors 
introduced inthe. measurement. of air. temperature when freely exposed 
thermometers, are used in the presence of neighbouring bodies whose 
temperature differs from that of, the air in which the thermometers are 
placed... The first section is devoted to a mathematical investigation of 
the error, taking into account radiating bodies and thermometer bulbs 
of different sizes and forms. Formule are obtained for the ‘‘ radiation 


_. error,” and its numerical magnitude is evaluated for certain cases. It 


turns.out that it may be quite. large. _For example, in a room, the:walls 
of which are at a temperature of 10°C., _@ mercury thermometer with 
bulb diameter 0-55cm., will, at a point where the air temperature is 
20*-C:, read about 2-7°C. too low. On the other hand, in the presence 
of a hot surface 1m. high and broad, with a temperature of 60° C., the 
same thermometer in air at 20°C. will read about 6° C. too high at 11 cm. 
distance from the heated surface, 2°C. at 0-4m., and about 0-26°C. at 
2m. distance. Means of reducing or avoiding such errors are next’ con- 
sidered. They may be considerably reduced by gilding or silvering the 
bulb, the reduction being considered numerically in the paper. But the 
most effective ‘way (apart from using a shielded thermometer, Such as 
an Assmann aspirated thermometer) is to. use a pair with bulbs having 
different. radiation constants, 
VOL. XXVIII.—A.— 1925. | 


~ 
Pigs 
x 
< 
ig 
~ a 
< 
ES 
‘ing 
ver 
a 


310 SCIENCE ‘ABSTRACTS. 


A: simple formula. enables the. correction, 
to get true air temperature, to be deduced from the difference between 
é xeadings of the two thermometers. Then follows a section setting 
out.the results of experiments giving satisfactory confirmation of the 
‘An ‘appendix’ indludes: a- consideration of the effect: of lighting, 
éithér natiral‘or artificial, aid of the 
eadi thod of ex 
sup | 


apporting ‘room thermome 

an 895) Small Bomb II. Abnorma 
Combustions. W. A. Roth and R. Lassé. (Zeits. Elektrochem. 30. 
607-609; 1924. }—The' ‘authors ‘have found’ that the’ ‘mhicro- 
ometer' formerly employed by them in ‘connection ‘with the above 
apparatus [see Abstract:163 (1925)] is not really very suitable for accutate 
calorimetrical work, since the thread is apt ‘to stick, and itis difficult to read 
to one-thousandth ofa degree on account of the’ small-scale divisions’; 
better ‘results are Gbtained’ with a thermometer having a larger bulb and 
eet tube. The calorimeter, with the new thermometer, was cali- 
ted by foir combustions ‘of benzoic acid, and the water value was 
obtained from Henning’s value for the heat of combustion of this substance, 
_ the uncertainty of the result being 0-04 per cent.,'and the mean deviation 
Results are given for the heat’ of 
bustion’ of liquid ‘paraffin, 10,964, 10,962, and 10,969 cal. per gr-; and 
for salicylic acid,’ 5241, 5245-5, 5240, and 6239-5 cal. per gr., and it is 
shown, that ‘the’ accuracy is equal’ to that obtained with the same ther- 

mometer with larger apparatus. Difficulties due to incomplete combustion, 
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kets. P. D. Sale and A. F. Hedrick. (Bureau of Standards, Technol. 
Papers, No.’ 266. pp: 529-546, 1924.)\—The Principal factors ‘influencing 
the heat insulation of fabrics are discussed: Apparatus is described and 
methods proposed for the méasutement of -this and other related proper- 
tits of ‘blankets, ‘viz.,: permeability ‘to' air and ‘water-vapour. Standard 
test ‘conditions:are recommended ‘simulating those to which fabrics are 
subjected in‘ service.’ Data illustrative of the several tests made on new 
blankets, typical of the variety to be obtained in the trade are presented. 
‘Phe heat-insulating value-of blankets is correlated with thickness, weight, 
and’ density of the specimens. It is planned to supplement this paper 
by a following publication, Specifications for Constructing and Operating 
the Heat Transmission Apparatus, and later by a more thorough ‘analysis 


B97. Definition. of Perfect Gas. A, L,, Clark. Roy. Soc. Canada, 
Trans) 18. 1924.)—The paper reviews, the various 
thermodynamic..methods ,defining.a perfect gas. The, consequences 
Of difigrent methods of defining temperature are discussed... The,method 
defining, gas, depends, upon the, purpose in,hand... Kor, elemen- 
tazyotreatment, or, for the purpose of establishing the. laws, of thermo- 
dynamics, the defmitions Pv.= and.v,=,kT are the best. For. the 
Purpose of complete investigation of the various effects experienced ¥ 
fea}; gases, the; equations. Pu f(T),..and axe 
poefesred, |; perfect .gas,, defined as one. which of Boyle 
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and Joule-is. from. all logical: uncertainty, and is applicab 
Apyolved.in the of, the ice-point. J 


lity Ran, “Tew, Herz. (Zeits: Eléktro- 
chet 924 formula ‘of ‘Nertist ply ~ v4) 
Where” of are tHe volithina’ inthe’ gaseous and 
liquid states an the’ ‘Critical pressure, has only been tested with 
respect to fluord-behzerie and Hiolds;according to van Lar, up to.a tempera~ 
ture of about’ 0: “8 ‘of the critical’ °'TE the formula generally applic- 
— should have the constant value R =°0-08207. 

| —. the ‘ta -Landolt-Bérnstein, the author finds that this is 
daiatity’ so for a large ‘timber of organic and inorganic substances 

to about 0-8 or ‘The rule doés not hold for‘acetic acid, where’ 
the constant is much too small up to about 560° (T; = 594-6°), but would 
do so if the moleeilar weight’ ‘of ‘the*acid’ were double the assumed?” In 
other cases, for instance, those ‘of. the’ atmospheric gases, the nes 


O. Maass and D: M. Morrison. (Roy. Soc. Canada; Trans. 
18) Sect: 3: pp:'49-55, ‘1924. )-Dalton’s law applies only to a mixture of 
ideal gases, and is Hot ‘Strictly true in general. The authors investigated 
the’ gases: helium, hydrogen, carbon dioxide, carbon monoxide,. oxygen, 
methyl ether, and ammonia; ‘The apparatus. by which the pressure was 
measured had been described ‘in ja previous paper, and results are. given 
for the change: of pressure: which takes, place on. mixing ‘two gases, each e 
occupying one litre at atthospheric. pressure, to form exactly. two litres. 
The increase is 0-1 mm. for hydrogen and helium, and the greatest observed 
increase was mm. for helium: and methyl ether. Hydrogen appa- 
tently fulfils the condition of! the ideal, gas; as the wre af 
for hydrogen is negligible.” -[See: Abstract 2858 (1924).} GLE: 

900. The Thermic Slip in Gases. M. Czerny at CG. “Patines. 
(Zeits...£. Physik, 30, 4-65. 258-267, \1924.)——The thermic slip, which 
is: fundamental: in ‘radiometer, phenomena, produced by. a very simple 
arrangement its, amount measured, in air, nen helium. 


Be The: for, Heliwm. J, H. Perry... Phys. 

Chem, 28. pp. 1108-1112, Oct., 1924.)—-The Keyes type of equation of state 
P= RT/(V — 8) — AI(V +0) gives for helium P = 20- §3/(V — 3-17) 
— 3285(V + 6-85)®. Tables are given showing the. observed values 
of H, K. Onnes,” ‘of “Holborn, and Schultze, and of “Holborn, and 
Otto, together with the values calculated from the above equation ; 
the agreement is oe from 56:58° K. to 373-49°K. An expression is 
deduced from” th onlé-THhomson coefficient, and the values ‘of ‘the 
coefficient caicalaced i the five isobars 1, 5, 26, 50 and 100° atmospheres. 
The inversion temperature at which the Joule-Thomson effect changes 
sign dnd is) slightly. less than: 100° K. at one. the 
inversion temperature decreases as the pressure increases) ©. H.N. A. 
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tions and convection in equation of heat 
flow is established. By considering firstly bodies geometrically similar 
and then extending the calculation, the effect of different factors is obtained, 

and thus a coefficient of convection evaluated. This is applied to cases 


of natural and constrained convection, and again when the effects of _ 


viscosity or inertia may be neglected. These coefficients are calculated. 
for Hy, CO,, air, water, and transformer oil at 20° C. and 50° C., and thus 
indirectly a measure is obtained of the power of. these substances to serve 
as an agent of cooling (e.g., in electric filament lamps or transformers). 
The values obtained by others for convection from a plane vertical surface, 
a cylinder and a sphere are given. Finally, he considers the effect on 
convection, of and of gravitation, 


903. of. Binary, of Liquids. 
lai Frank. (Zeits. phys. Chem. 114. pp. 257-274, Dec., 1924,)—The 
formule for the (p-*) curves for the predetermination of the properties 
of binary mixtures given by van der Waals and by Duhem-Margules are 
very complicated. The formule of Dolezalek [Abstract 1450 (1921)] 
are simpler ; but he presumes association or formation of additive com- 
pounds. By generally combining van der Waals’ —_— of state 
(p + a,fv*)(v — b,) = RT with Maxwell’s principle of dimensions— 
dim {v) ='dim [b,); dim [p) = dim [a,/b%) ; dim (T] = dim (a,/b2) x dim [b,) 
—as van der Waals and Kuenen had done for critical mixtures—the 
author, without making any assumptions, arrives at formule which 
¢he applies to the experimental data of various authorities concerning 
p, v, T, surface tension and viscosity. Some forty mixtures, comprising 
liquefied gases, are taken at different concentrations. The agreement 
e between calculated and observed data is satisfactory in general, but 
unsatisfactory for mixtures with water and also for benzene-acetic acid 
and chloroform-ether. There is a difficulty about the correct values to 
be to the H. B. 


904. The Vapi: ow Ice and Water the 
E. ‘W. Washburn. (Monthly Weather Rev. 52. pp. 488-490, Oct., 1924.} 
—The method adopted for the computation ‘of tables of vapour pressures 
included in the International Critical Tables is described. The. experi- 
mental data are discussed and interpolation formule are deduced from 
thermodynamic Principles. The ice under its 
own 


+ 1:20514-10-5. — 6: 757169 


Having ‘obtained. the ice, the values for water 
under its own pressure are obysined from the relation; 


Formule are included which give the corrections to be added if the 
vapour pressures of ice’ or water are under: ‘atmo- 
spheric pressure.” iL. 
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905: Energy in the Sound py an 
Biedteston A. Dufour. (Comptes Rendus, 179. pp. 759-761, Oct. 20, 
1924.)—Reference is made to a note on this subject by Villard {see Abstract 
398 (1925)]. Records are reproduced showing the character and duration 
of the explosion have emanating from (a) 77 mm. gun, (b) 210 mm, gun, 
and (c) the explosion at La Courtine; the weights of explosive in these 
cases being 0-5'kg., 29 kg., and 10,000 kg. respectively. The approximate 
values of the periods of the principal waves are 0-06 sec., 0-18 sec., and 
1 ‘sec. respectively. It appears from such results that the period of 
the wave of maximum energy increases with the weight of explosive. 
Further seceaarny are macenery to determine the exact law of variation. 

A. B. W. 


906, Oppan La Rothé, Latiate; Bois, 
(Miss) Dammann and (Miss) Hée. (Comptes Rendus, 179. pp. 507— | 
509, Sept. 8, 1924.)—Seismograms of the explosions are given. A com- 

parison shows that the seismogramme have a general resemblance, 
especially if allowance is made for difference in the instruments con- 


_ 907. Propagation: of Aerial Waves ‘and the Ghaaiiatiands of La Courtine. 
C. Maurian. (Comptes Rendus, 179. pp. 1334-1337, Dec. 8, 1924.)— 
Discusses by the aid of maps isolated regions in France of normal or 
abnormal reception of sounds ;_ the phenomena in question it is sought 
to explain by means of winds and various temperatures. E, H. B. 


908. Audibility of Binlodien Waves at Great Distances. M. Collignon. 
(Comptes Rendus, 179. pp. 1615-1617, Dec. 29, 1924.)—Further details 
of the audible regions from the experiments of La Courtine in May, 1924, 
and comparisons with effects under various wind conditions in 1917-1918. 
[See Abstract 2300 (1924) and preceding Abstract.] E. H. 8. 


909. Some Types of Sensitive Flames. L. H. Jordan and R. K. 
McClung. (Roy. Soc. Canada, Trans. 18. Sect. 3. pp. 197-201, 1924.)—In 
this paper are described high- and low-pressure flames, both forms designed 
to detect faint sounds. The high-pressure flames used gas at a minimum 
pressure of 2 in. of water. They were specially sensitive to hissing and 
metallic sounds and to those of high pitch even ultra-audible. In this 
group flames were produced from } to j in. in diameter and from 3 to 
30 in. in length. For these flames a very perfect nozzle is needed and 
a very steady and controllable jet. The low-pressure flames were produced 
by enclosing the nozzle in a brass hemispheridal chamber from which 


_ the gas emerged, passed up some distance, then encountered a horizontal 


sheet of gauze, above which it was ignited, the flame being surrounded 

by a gauze cylinder. Gas pressures from } to 1} in. of water used with 

this type of burner gave flames ey sensitive to sounds such as the lower 

tones of the human voice. ae, E. H. B. 
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910. The Theory of the Thermo-Microphone. A. v. Hippel. (Ann. 
d. Physik, 75. 5. pp. 521-548, Oct., 1924.)—-The question is considered 
whether a faithful conversion of sound into electrical waves is attainable 
by the use of heat as an intermediary. It is pointed out that there are. 
three possible influences of acoustic disturbances upon an electrical 
conductor: firstly, the changes of temperature that take place at sound 
nodes; .secondly,,.the changes in velocity ofthe air, that. take «place 
between: the, sound nodes;;; and thirdly, this latter phenomenon. in. coms 
bination. with convection currents. The first.and third. of these have a 
on. the. problem, of the. thermo-microphone. Again, in. ‘passing 
from, the acoustically excited -heating effect to electric. waves three main. 
possibilities exist, according as the conductor is metallic or, electrolytic 
and -the receiver is placed in the primary microphone circuit or in the. 
secondary cirauit....:Where.the- phenomena dealt with are capable of more 
rigorous treatment the results are worked out mathematically and 


‘Acoustic Wave Filters; An Extension of the Theory. G. 
Stewart. -(Phys., Rev.-25. pp. 90-098, Jan., 1925.)—In the simple form 
of; acoustic wave-filter theory already published, the wave-length: was 
assumed long. in comparison: with the length of a section of the: conduit: 
Experimentally .additional bands appeared at. higher. frequencies: and 
these are now. discussed; Advantage is taken of the recurrence at higher 


_ frequencies of the vanishing of the acoustic, impedance of a’ section of 


the conduit, and approximate values of the components of this impedance 
ate established for the. neighbouring region of frequencies. - Formulas 
for low-pass and single-band-pass filters, using these values, are found 
to. give the experimental cut-offs of the additional bands with satisfactory 


accuracy. By appropriate design an additional band. can be made 


practically to disappear. Tables showing agreement of experiment with 
theory are given. The theory is thus extended to higher frequencies, 
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BLECTRICITY, ANB’ MAGNETISM. ats 


Cimento; 1. pp. 359-368, Oct ; 1024.) the tesult’ of ‘the 

"described ‘it’ is considered’ ‘that the twisting of ‘the line of 
thecurrent may be’due in part to the varying conductivity which*the 
metal possesses in a parallel and transverse sense to the field, in part to 
the combination’ of the Wiedemann and Thomson effects. No attempt 
is made to distinguish between the parts played by these agencies, but 


913. Barlow's Wheel. A. Carrelli. w. Chnento, 1. op. 369-385, 
Oct,-Nov. ~Dec,, 1924.)—The electronic theory both in its,.classical form 
as. proposed. by Riecke, Drude, Lorentz, and in its successive modifications 
has been shown incapable of furnishing a satisfactory interpretation. of 
the various phenomena observed with metals and markedly the thermic 
and galvanomagnetic phenomena. The present experiments based-on, the 
Barlow, wheel are intended. to throw ‘some. light, on, the. matter. and to 
furnish precise indications upon the mechanism of the action of the force 


“914, ‘On the of Equivalence of a ‘Double rie a 
Bins C. de Jans. (J. de Physique et le Radium, 5. pp. 368-376, Dec., 
1924. )—The author demonstrates a proposition which may be considered 
as the converse of the theorem of equivalence of a linear electric current 
and of a magnetic sheet, or, more generally, of a double layer and a vortex 
line. He shows ‘that 4 certain system of general hypotheses completed 
by the. Beeraese of the identity of ‘the fields, leads in a unique ‘manner 

the laws of Coulomb and of Biot-Savart-Laplace. The sate group 
of hypotheses, to which is added the postulate that the flux due to the 
sheet and received by any other surface only depends on the contours 
of the sheet and surface, leads also in a unique manner to Coulomb’s 
law. “The demonstrations are based on the vectorial calculus of Gibbs, | 
from which the author two new transformation Ho. 


Wa 918. E Tees: Granier. 
(Comptes: Rendus, 179. pp. 1313-1316, 8, -1924.)—The author has | 
determined ‘the respective ‘values of thé resistance and specific inductive 
capacity ‘of'ice at*— 12°, for‘ currents of ‘frequency ranging ‘from to 
6-7 108 cyélés séc. resiillts ‘indicate that the ice°condenser 
employed could be sthematically represented by two condensers in parallel, 
the’ haviig'a specific inductive tapacity equal to 2-06 and ‘the other 
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zi 916s. The. os: Charge. the Ratio of: 


¥ vite “4 


VOL. XXVII.—Aa.—1926, 


> 
ELECTRIC ND MAGNETISM 
i 
‘ 
THEORY, ELECTROSTATICS, AND ATMOSPHER 
| 
| 
H 
a 
1 
| 
| 
| 
4 
{ 
| 
4 
1 
i 
! 
i 
at 
“ta 


Eng. of Japan, J. No. 432. pp. 651-678, July, 1924.)—Particulars are 
given of the variation with temperature of the residual charge and of 
the ratio of electrical conductivity to capacity in the case of crystalline 
dielectrics—quartz, mica, rock salt, selenite, microcline, scheelite, and 
barite—and, some,.amorphous dielectrics—ambroid, paper, paraffin, 
ebonite, and glass—for the range of temperature 0°-320° C. The results 
indicate thatthe. time in which the residual charge becomes saturated 
decreases with rise of temperature whilst the residual charge, increases. 
The saturation value of the residual charge increases with temperature 
to a maximum. and then decreases to a constant value. The. ratio of — 
conductivity to capacity increases slowly at first with temperature, then 
rapidly. and finally tends to a saturation value. In,.general this ratio 
increases much more rapidly than the corresponding value.of the saturation 
residual charge. The variation of residual charge with temperature is 
attributable principally to the variation of conductivity as the temperature- 
variation of capacity is relatively very small. Crystals of the monoclinic 
system in general are characterised by a high temperature at which the 
residual charge becomes a maximum and by a small residual charge. 


“917. The Current Considered as a Circulation Equal Charges 
of Opposite Sign. F. Guéry. (Comptes Rendus, 179. pp. 1036-1039, 
Nov. 17, 1924.)}—Previous work by Lorentz, Gauss, Weber, and Maxwell 
is noticed. Maxwell has shown that only two hypotheses are valid for 
the respective values of the positive and negative charges which constitute 
the current: either the absolute values are in the inverse ratio of the 
squares -of their velocities or they are equal. The latter is adopted in 
the present paper, and an expression for the reciprocal energy of two 
charges is derived when the motion is uniform and rectilinear which 
depends not only on the magnitude, distance apart, and relative speed 
of the charges but also on the nature of the trajectory. Following a 
discussion of this expression, a section considers the problem from the 
| of the of Abstract (1925).] 
H. Ho. 


Waves in Solids in the Neighbourhood of 
the Point of Fusion. J. Errera. (J. de Physique et le Radium, 5. 
pp. 304-311, Oct., 1924.)—The variation with the frequency (A varying 
from 500 m. ‘to 1000 km.) of the specific inductive capacity of solid in 
the neighbourhood of the point of fusion is investigated. The method 
used: is a modification of the Nernst capacity method. . Control experi- 
ments. gave constant. specific inductive capacity for the standard liquids 
employed... In this first series acetic acid, nitrobenzene, ethylene bromide, 
and some other organic compounds are examined. The curves of dis- 

persion depend on the temperature. At all temperatures the specific 
indents capacity increases with the wave-length. This increase is very 
pronounced,.near the point of fusion but becomes, very small at low 
temperatures. Solidification involves a .sharp variation in specific 
inductive capacity. At high frequencies solidification diminishes the 
capacity, at low frequencies, on the contrary, it seems that on solidifying 
the capacity ofthe bodies increase. The most natural interpretation is 
to admit that the specific ‘inductive en of a Brmppooreey may ‘be 
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movement of electrons at the interior of each particle which involves 
the polarisation of the constituent elements. These effects have a 
different relative importance according to the frequency and the tem- 
perature. The solid state, from an electric point of view, is characterised 
by a small constant specific inductive capacity, Laem ype 5 at’ a different 


919. Quantitative ‘Theory of the 


A. W. Simon. (Phys. Rev. 24. pp. 690-696, Dec:, 1924.)—A rigorous 
mathematical thedry of the static machine is given and applied in. detail 
to a simple four-element machine of a type exemplified by the Kelvin 
teplenisher. “It is shown that the potentials of each of the inductors 
after m cycles satisfies an equation of the form V, = C,rf + C,y3, where 
y, and r, are constants which depend only on the ‘coefficients of capacity 
and the coefficients of induction of the elements in two configurations, 
and C, and C, are constants which depend both on the initial values of 
the potentials of the inductors and the coefficients of capacity and of 


induction of the elements in the two determining configurations. The 


values of the various constants for a non-symmetrical machine, and 
also for a symmetrical machine are given in tables. It is Shown that 
theoretically the potential produced by an ordinary static machine will 
increase without limit, approach a constant value, or decrease to zero, 
depending on the phase at which the brushes are grounded. ‘AUTHOR. 


920. Electrostriction in Liquids which ave only Slightly Birefracting. 
M. Pauthenier. (J. de Physique et le Radium, 5. pp. 312-320, Oct., 


1924. )—Electrostriction manifests itself in fluid dielectrics by an increase 


of density and in consequence of the index of refraction in the presence 
of an electric field by an accumulation of fluid in regions of intense field. 
This effect superposes itself in general on that of electric birefraction. 
The object of the present work is to put in evidence the phenomenon 
of electrostriction in such liquids as benzene and carbon tetrachloride 
in which it exists only in consequence of very slight birefraction. An 


interferential method analogous to that employed by the author in the 


study of birefraction is used to measure the difference of index between 
the interior liquid and the exterior liquid in a charged condenser. This 
charge is established during a time of the order of 10 thousands of a 
second, sufficient for setting up electrostriction but too short for an 
appreciable Joule effect to arise. It is found that an incfease of the 
index of electrostriction is produced effectively in liquids which do not 
exhibit birefraction, in general quantitative accord with a theoretical 


formula obtained by assuming the Lorentz relation between the index 


and the density. Nevertheless, the results obtained with carbon tetra- 


chloride exceed the values calculated. The theory’ appear: ‘to be in- 


DISCHARGE AND OSCILLATIONS. 


Anst., J. 198. pp. 437-473, Oct., 1924.)—This paper which gives a general 
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the break ‘arc determination of ;voltage-current charae- 
teristics the’ break. atey methods -and. \apparatus,;.. .distinction 
between the! break: ‘are; att the, break spark, ; ,isolation,of the: break arc 

dyomedns of ashunted valves: experimental. determination: of.are charac- 
teristics); of. different.materials ;., phenomena in 
vatious; gases; contplete -voltage-current characteristics of -the. dis- 
charge’ rhetween separating contacts,’ Evidence. -is. presented; that, the 
discharge occurring between sepatating. electrodes. for large currents, 
an arc ; for small currents, an atmospheric spark. “A method for isolating 
the- are, Hischatge:fat’ ‘study i$ described., Arc. characteristics for arcs of 
extremely short léngth areexperimentally obtained; and the. relationship 
of these ‘minimal:Jength arc chafacteristics to; length. arc. charac- 
teristics:is disdusséd. ‘The minimal length, charagteristics are, used to 
develop an ‘expregsion for’ the 7 the voltage-current-time relations. in’. break | 


"922. The ‘Striking. and. ‘Breching 3 in 
‘Hydrogen. Richardson an , Tanaka. (Roy, Soc., Proc. 106. 


pp: 640-662, Dee, 1, .1924.)—It. ‘that in thermionic tubes 


containing gas jat: a, ‘pressure, tinuons increments. of the current 
occur..at certain critical They are, usually accompanied by 
ithe appearance, or. disappearance, of ED, OF 
some luminosity already, Present irreversible, 
striking” potential at. which a, given, type of discharge sets in being 
usually higher than the “ breaking ” potential at which the same type 
of discharge reverts. . These, effects are in general very complicated and 
depend on the geometrical, structure and arrangement of the gene 
the nature and pressure of, the,.gas,. and the temperature, of the emi 
_kathode... They-alsa seem; .to,depend on the previous history of, the b 
and generally,to behave. in: a,capricious, manner, The experiments here 
described are, confined, to hydrogen..as..the gas. and ‘show. that under. 
conditions given the. phenomena, quite definite and féproducible and 
-net.teo. complicated. ‘Three. types .of Sischarge are described. ‘The act 
(that the limiting .value of the breaking po: tential is identical with the 
donisatien potential shows. that, a; nec aT ndition for the maintenance 
of, the. first-type, discharge the.p “ob a ‘supply of ‘positive ‘ions, 
-and that in the limiting case, this 5 arises at the surface of the anode. 
fact that the s striking. poten uigher than the ‘breaking potential 
Suggests that the distribution. pe Ay field prior to ‘the striking of the 
Aischarge, is. less. efficient, for the production of positive ions than that 
which establishes. itself un same ‘electrode. ‘potentials when’ “thie 
discharge has developed, of the limiting value wi 
the ionising potential) and. the the curves show, that thé breaking 
‘potential more. fandamental quantity, than. the 
For, any, given, pressure, and. electrode, distance iking and breakii 
potentials fall asymptotically to limiting” values as the electron ii 
power of the kathode is increased. For some pressures and’ ‘electtode 
distances it is observed “tliat ‘althoupli ‘thé sé¢orid-type discharge struck 
at a much higher potential than the first-type, both broke at the same 
itentials” ‘for a’ considerabl ¥athode. ‘temperatures. At any 
‘given: King’ breaking potentials 
“mininiom value’ “pressure; and both increase | 
VOL. XXVIII.—A.— 1925. » 
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greetnent with those of and blue 
‘which they describe as terminating the’ pink ‘glow is’ the’same-as 
“the blue layer which is now found to’ cover ‘the bell-shaped thass of: ‘pink 
indsity ‘present’ in front of the anode ‘ii the first-type discharge: By 
the “intensities of the lines’ of” the ‘secondary spectra in ‘the 
fe second, ‘and third type discharges with ‘those in a’ Geissler ‘tubé; it 
is found possible to pick out groups of lines which are selectively either 
‘weakened Or: ‘Strengthened ‘By considering the other physical properties 
of these selectively adtckved lines, it is possible to arrange’a considerable 
‘number’ of them in series. This subject is to’be 

38, ‘8. 827-847, Dec, 1924. )—~This.is the.second part of some researches 
the \electri¢ :spark,,the first. part of which have-already appeared [see 
Abstract 2485 (1923)}...In. the: present. paper..the |following.,aspects of 
‘the, subject are dealt. with: Spark lag:in: homogeneous fields ;; the: de- 
spendence: of ‘the ‘minimum lag onthe field. distribution along. the. spark 

-path ; spark. path in -homogeneous and, unhomogengous fields at 
pressures; the spark path at lowpressyres ;. the 
presence, of metallic salts on. the, electrode surfaces. There are @ series. of 
photographs showing the appearances of sparks in atmospheric air between 
clean,, electrodes, and, in various .other gases; such; as; Hy,,COg, Qe; Nps 
photographs showing. the- formation: of sparks. with slowly.;increasing 
itension.at a pressure; of 750 mm. Hg with clean electrode; also-photo- 
graphs in air, one or. both of the electrodes having.a ig ieeag Spark 


924. ‘Space Charge Effects in Valves with ‘A. 
(Zeits. techn. Physik, 5. 11. pp. 505-511, 1924.)—A systematic — 
investigation ' was made of the variations in the’ characteristics’ of valves 
‘with (i) ordinary tungsten filaments, ‘ (ii) “thoriated tungsten filaments, 
‘and ‘fiii) filaments coated'with oxides of the alkaline earths. The results 
‘obtained are shown in’ a seriés of diagrams. “Under otherwise § 
Kei singed ‘the characteristic of a valve. with a ‘filament coated with 

um oxide is further to the right than the corresponding curve for, a. 
wit a pur re “tungsten. filament.’ characteristic for a 
Nalve wi with filament ‘and an an | ode potential of about. 80 volts, 
‘ig practitally coincident ‘with that for a similar valve with tungsten 
‘ilament and an anode potential ¢ ‘of 60 volts.” “The results for calcium. and 
6 ides be. in a. ater | “paper together, ‘with those “for 
‘thoriated tun 


925. The Kathode Fall of Potential in a High- Voltage Discheew G. P. 
‘Phomeon, (Roy? Soo: Edinburgh; Proc: 
kathode fall:of potential-for total dischatge poteritiais 
25 000-46 000 ‘volts ‘have: been ‘made. 


ELECTRICITY AND MAGNETISM3 
as thé pressure is ei of The! um 
tial, although y constaiit for” electrode’ distances’ below 
3 st ‘with increasing ce distances 
o not throw any light ‘Gn “the ‘qu as é riature a 
‘of the process which occurs at the ion Any ‘process’ which 
results'in e yi ee positive ions will satis uir 4 
P 
yeh 


320 SCIENCE, ABSTRACTS. 


deflection fora given; force is inversely proportional to. the energy. of the 
rays, a. measure of the latter is thus obtained... The rays measured. were 
those. with the maximum energy. It was found that the. kathode, fall 
was less than the total discharge . potential and, varied with it in a linear 
manner for. voltages above about 15,000 volts.. The.relation. is. inde- 
pendent of the pressure. within the limits examined..and_ of. the. metal 
of the kathode‘except that Al when coated with a film of impurity showed 
anomalous results until. the film disappeared. It is also the same for 
air as for Hy, at least when the air contains a little H,.. Further, the 
relation does not depend appreciably on the position of the anode.. A 
theory of the dark space at the pressures considered, under certain 


926. of. Positive Ray Analysis to Ionisation Problems. 
H. D. Smyth. (Frank, Inst., J. 198. pp. 795-811, Dec., 1924.) —Almost 
simultaneously with the appearance of. Bohr’s first paper on atomic 
structure, Franck and Hertz, developing an idea.of Lenard’s inaugurated 
a series of experiments which were to prove of great importance to 
theories of atomic constitution. They undertook to study the effect of 
collisions between. slow electrons and gaseous molecules as a function of 
the speed of the electrons and the nature of the gas. Horton and Davies 
in this count , McLennan in Canada, and Compton, Foote, and Mohler 
in U\S.A., “up the work and soon its diréct ‘relation to Bohr’s ideas 
became apparent. The present paper deals largely with the limitations 
of these experimental methods. When the results presented are con- 
‘sidered, one important principle emerges. In all three diatomic gases 
studied, the first ionisation potential corresponds to ionisation without 
dissociation. Moreover, if an impacting electron ever causes dissociation 
simultaneously with ionisation, it is first able to do so at such a high 
voltage that the transition cannot be represented by such a thermo- 
chemical equation as X, + D + Jv + > X* + X where D is the heat of 
‘dissociation and Jx the ionising potential of the atom. It would be 
possible to explain the critical potential for N+ by an equation of the 
form N,+D.+2Jn+->N*++Nt, which would be satisfied for 
D=6 ‘volts and J = 11 volts, reasonable values. But in oxygen and 
hydrogen where the values of J and D are known approximately there 
is no agreement whatever. It is, therefore, nécessary to conclude that, 
at least for homopolar compounds, it. is not possible to apply thermo- 
_ chemical equations to these transitions caused by electron impact. This 
invalidates, of course, any deduction of heats of dissociation from ionisa- 
tion potential experiments. The evidence on the applicability of thermo- 
«chemical equations to similar phenomena in heteropolar compounds is 
conflicting. It is hoped that this problem can be settled by studying» 
such substances with the method here described. The secondary effects 
obtained in hydrogen suggest a series of experiments on the dissociation 
‘and association of ions by molecular impact. Such studies may perhaps 


927. Explanation of the ‘Effect Occurring in 
of Electric Waves in Perfectly Insulated Ivon, A. .Léauté,.. (Comptes 
Rendus, 179. pp. 597-600, Sept. 29, AO 
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fastor- for ‘all’ the’ vitiows harmonies and! thatthe would 

the surfade ‘is 'verysniall; the-dam ping: of factors is! ‘repres 
‘effect itself?’ “Fhe iricrement’of damping is 
ef hartiionics!’ The ‘paper confirme thé protective: 
porn he ot Offer aguitist sucht waves” 


‘We 1924: & general theoretical discussiqn, ofthe. 
question, in which the,nature of, electron. emission, from metals owing 
the action, of Aealt,with, The, 
the, mechanism. iof the, glowzelectron, emission, is, discussed as. is, also, the 
ong F of on the’ Amplification ification! Constant’ for Element 
in' whith the” Comipaiied to ithe’ Spacing? 


rmulas which have been developed for th ogg 
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0.0 e acing, fo las’ “deriv 


PROPERTIES ‘AND INGEROMEN TS? 
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en to, 1. 1924 Th is paper is 


SEC9 second Part the ionic t of new. on tk fec 


dons are, deal 


jdvacids| in’ Methyl anid Bihyl” Alcoholic Solutions: H/Goldschmidt 


Dalit (Zeits) Phys: ‘Chem. pp. 18; 1928) 
Resiilts  are*: Of conductivities oof 
solitions > iodide: and sof: hydrogen 


chloridé? bromide) ‘and and “ethy! ‘alcoholsiat 25% »‘The 

course? ‘followed the’ AsiVecutves are’ different with veither aledhol; 

hléride ‘showing the steepest; and ‘hydrogen iodide ‘the: flattest, 
curvé.-*Kohlrausch’s “law concerning the: ‘independent ‘migration set thie 
ions “is obeyed by by both the methyl, and thé ethyl alcoholic solutions. % 

The ‘values "for the three {‘hiydtides are’ similarly’ he 

byaddition: of formation’ of esters'in meth 

soltitions is! catalysed to eqtial ‘degrees bY eq 

of isolutions OP infinite the three hialogeti — 

hydracids’ aré although’ almost! so; dissociated! in’ methyl 
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ptf, Halides ef: Ss 
pp. 1046-1049, ; Nov. 1924,)5+The formationceftheilatent image Jae, 
been, the object some-are.of -the, 
and,,do: not give: any, representation | of, the phenomenen:i |; ara 
the ‘photochemical; more precise, but are pot; be 
verified; for it is impossible tovisolate a, sufficient-quantity, the, substance 
formed as it exists ‘trades even: in the more plates. The 
halides! of ‘silver dre Photdelectric ‘they ‘até ‘also: véry 
the it is without dowbt of 
lat “electréde bf ‘sitver Chloride plays’ the! ‘aridde ‘under 
of Visible Yadiatiotis: The ‘telative expetimeéital results oi? 
the Silver salts lead’ 't6' "a “sitiple explanation of’ the’ 
‘mechanism of the: formatiby’ ‘the! 4atent imterprets ‘some’ 


trode 


ther. d serve 


usually 

number, van easuring instrument. In 
a cell having a very high vacuum the entire current is carried across the 
by ‘dna correctly designed cell; the 


L to the ht int fallin 


juartz, disc wer a ‘petidd many mdnths ‘to 
within, ae 8% vatia t tion about a mean “ling; “and: are not injuted by 
expo to ‘sunlight. ‘The’ ‘photoelectric’ cnttéit does not ore 

for a temperature Tange from 0’ td 100 oto-’ 


current increases with the up to about 140 Volta! 
voltages make’.very little difference in the, a 

190. voltage will meke no appreciable, 
the photoelectric current: The photoelectric\current,is directly, 

fto the light\.intensity to;.which. the cell .is.,active whea,a 
abave the:satutation-pointis used. .This 4s one, of theradvantages 
ofithe high wachum is not necessary. to/use protective. resistance, 
as there is)hoogasito breakidiown,; -The-cells be,used, with,}220-volt, 
direct:éurrént where such is-available:; The various applications 
ofithese cells briefly discussed.’ “wel By 


Wit died vd. boveda si. enc: 
bo The: Bropenties..of An Investigation, 
fonithe, British Electrical. and, Allied Andusiziqs Research., Assogiat, 
Dise,; 55-57, Dee:, 1924.) Twoimethods used, for determining the dj 
constant:off mica, are, described; 

‘The tresilts of measurements on over 170 sheets of mica 
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‘samples tested incl nica;fuby, green ‘and: brown 
«stained vantb:spotted. samples; with! gaseous -iticlusions. 
There: weréoalso!sam ples: of amber: miea and: silver'-amber imieai::'The 


93554 ielectyic and, 


/L. 


stracted (see, ‘ 
of 


agreement 
expression (€ — I)/(e + 
of; a:dipole is candidentd atoms 
exhibit; dipolar! character. in; only. slight. ‘this depends 


cosity... 48 curve obtained by 
by condenser against applied tension. 


partly. res. f the are not, phase, 

experiments,  which)»ranged 145 (x to 
x: 10? 4, dllustrates thé: dependence the’. dimensions) ofthe 
of! :ofthelenergy: absorbed ‘per period, om 
thie frequency and*on humidity, From: thes theo- 
retical: point! of-view the results of:importance ‘are (a).that for vety:short 
wave+lengths, and some-analogous: substances ‘show: ja ‘sharply 
definet) band!oof -absérptiom: ‘characteristic: of: the: constitution ofthe 
alli) other: scasesy the coefficiént»of absorption shows 
neither: maximuns:nor minimum-and) varies }in:ia sense;inverselyiasthe 

frequency) while! it ds) nob: characteristic.of: the nature iof the dielectric, 
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he presence Of miclusions has‘no great effect’ on this vahie.’ Thesdmple 
lower ‘dielect “Gonsts ‘About! for normal. amber rilica, arid’ 
for the silver amber Variety. “Vales Of power factor piven for 4 
‘of ‘the'samples. For’ ‘cleat’ micas’ (muscovite) it may “be as‘ 16W as 
aa 0- 0003, and possibly Jess. The. effect of inclusions is to in it con- . 
siderably, The power factor of the ambe a 
the muscovite variety—about 0-02 for the a 
silver amber variety. The samples were 
0-1.mm, thick, and the measurements wer 4 
ycles per secon 
hemical 
4 
been already published and ab 3 
). addition, the question ‘of the a 
the: light. of. the author's tepte- 
shown that Blih’s mieasure- 
me ct 2687 , (1924)) furnish no definite proof of the 
ore ns. Fresh measurements reveal systematic deviations 4 
5... 51358, Heb,,,, 1924.)--The,. paper ig. partly. practical and partly : 
theoretical.,..In.the practical,part.there are, described experiments on 3 
he losses of energy in condensers bv leakage and on ‘‘ cycles of viscosity "’ E 
le of vis- 
ay instant 
2 
1925. 4 
; a 


within the: molecule; is extrasmdlecular and 
probably ‘of eléctrolyti¢ origin, arising: from itracés electrolytic matter 


Elecinical “Bropertios ab Liquid Sulphur. D. H, Black. 
(Cambridge, .. Phil... 22. 3-399, Sept... 24)—The 
electrical ‘gonductivity of, liquid. with the temperature, in 

a,manner similarly to, the viscosity,.and the conduction is 


Measurements on on Krarup Conductors, U. Meyer.’ in. 
hys 12. 1924. ‘Paper read before the Deut. N atur- | 
cher ‘Arzte, Innsbruck, 1924. \—Formule are ‘derived for the de- 
ndence of the s elf-induction ; and resistance of conductors 


mency anc current Strength. Ex xperimental res est ults ‘are 


939, Te h »plication 0 the “Clow lay. Ge 


(Zeits. techn. Physik, 11. 

d. the possibility of using it for measureniénts, ‘a “description 3 is’ given 
new ne apparatus, termed a glow bridge. With ‘this “it 
poss ossible tc to measure very. quickly ‘Capacities, from: 10° to 107 ‘oui! and 
pa from 10° to 10° ohms, ‘within about 1%. Substitution methods 
are. on jloyed, and comparison of the resistance or capacit under’ test 
N’ 1e standard is effected | by adj usting the standard so as ‘to ‘obtain. 


the in’ the telephones.” {See ‘Abstract 610 (1920).) W. 


"940% ‘Phe of Decomposition Poientials, “A. b. 
an@G. van Zyl.) (Am. Electrochem. Soc., Trans:45/pp: 311-826, 1924))++ 
In this’ investigation an apparatus is developed, ‘by’ which a ‘direct ‘com- 
on is made between all the values obtained by the commutator. and 
eee ‘methods for measuring décoitiposition potential and ‘overv 
Evidence ‘is given which should help materially to settle the controversy 
which has $0 long’ existed ‘concerning the relative merits of the: est two 
methods, All Measurements ‘made by ‘the’ commutator’ are 
averages, and depend to a large extent upon the Sera and mechanical 
ot 9434: Theory of ‘Uliva:Radio. Frequencies by Standing 
‘Waves ow Wires: | AvHunds (Bureau of Standards; Sci. Papers;\No. 49). 
pp. 487+640;1924.)—-In the: parallel-wire systern employed by the Bureau 
of Standards for frequency standardisation a valve generator is: used for 
exeitation, ‘ahd«a ‘current-indicating instrument of’ low resistance is used 
bridgevcdcross ‘the: wires [see Abstract: 309 -The: present 
paper gives icomplete mathematical treatment of the method, whichsis _ 
‘based om itesonancé conditions: The settings are therefore sharp),and it 
approach the ‘theoretical accuracy in actual operation. | The 
frequency fin kilocycles pet! second:is:calculated from a length / measured . 
dlongsthe «wires: byomeans! ofithe equation. f = v9(k A}/2i; where. vg:is 
‘the! vdlocity ofdight andidis the: distance in ‘metres between:two-consecutive 
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maximum settings. The correction factor A is always small ;* ‘a formula 3 
‘enables A to be calculated from the dimensions of the system. It is 
found best! ‘to keépi the’ wires 4s possibld) ‘andi just Nong enough 
to enable two maximum settings to be made. By connecting a small con- 


attoss' the input ‘terfiinals) Both s‘catt beh6ved 
closet t6 the itiput end without chatiging thé distance betweerl thet. “PHE 
‘thérmiddléctric instrument “used “as Which shunted by’ a wire 


of Tow’ Tesistance, does ‘not affect ‘the: appreciably. 


Cireles, H. L. Curtis and C. Matilda Sparks. : (Bureau 
of Standards, Sci. Papers, No. 492::pp: 641-576; 1924.)—Amexact formula 
for the mutual inductance of:coaxial:circles was derived by Maxwell.in 
terms of elliptic integrals, but this'does not readily lend. itself:to computa- 
tion either when the: coils are:close together or far apart:: For the: latter 
purpose a large number of series formule haye been developed; the 
present paper deals with a simplified: method for expressing ‘the mutual 
inductance of coaxial circles‘ either in terms of the radii-of the circles and 
the distance between them, or in terms of a parameter which is: a: function 
of these dimensions. Tables have been ptepared to aid in the computation 
by each type, and charts are included: from: which ‘an approximate, value 
of the mutual inductance can be tread directly. A number of; examples 
_afe given to show the methods of computation by the different formule, — 
tables, and charts. The tables can also be used for the inverse problem 
of finding two circles which will give a’ desired i ‘Nagaoka’ 
‘is recommended for certain ranges. ‘Ho. 


Study of (Coils Wound: on Rectangular’ Frames, 
Reference to the Calculation of Inductances.’’ ¥. Niwa. ‘(Electrot: Laborat. 
Tokyo, Japan; Researches, No. 141, [133 pp.] April, 1924. In English.) 
The recent great increase in the use of coils wound on rectangular: frames 
in electrical engineering has stimulated research along this line, especially 
in the calculation of inductances.’ ‘The: present thesis includes not only 
the writer's former: papers relating ‘to: this’ subject, but also many newly 
obtained ‘results, As the writer’s former papers touched mainly the mag- 
netic field of the single layer square solenoid’and the calculation of induc- 
tance of such coils, the writer has extended the formulz to'coils:wound on 
réctangular ‘frames. | He dlso has obtaified the formule for the mutual 
inductances of two square solenoids. ‘errors in the calculation” of 
self and mutual inductances by substituting for the square or rectangular 
solenoids circular or square ones have been examined. As the mathematical 
formule obtained are based on the assiimption of the current sheet dis- 
tribution, the range of the applicability of these formule to the actual 
pee in engineering accuracy has, been . studied besides. the, method. of 
trection, to take into account. the concentration of current in the wire, 
Formule. for the calculation of the. self-inductance. of, square. coils swith 
‘Tectangular winding section have been derived. with proper approximation, 
Also some applications in which, self, or mutual. inductances of coils 

be obtained by, combining the fundamental, formule of self.and. 
inductances have, been. explained. As the present thesis has for its, object 
‘ not. only the, derivation of formule, but also the furnishing. of the means of 
simplifying the. calculation, numerous tables. and curves have we pre- 
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Comparative Absorption Rates for, Various. Gases,,:.W Ge Whit- 

man and, D,.S., Davis... (Indust,,.and Engin, Chem. 16. pp. "1233-128 
Deg., 1924.)--The rate of absorption various gases through a free surface 
of/liquid when the, liquid 4 is stirred, was measured. An 8-litre absorption 
chamber contained the gas and liquid, a stirrer, and a cooling coil. The 
absorption was détermined by analysis of the solution in.4 litres of water 
when ‘a'steady stream \of.gds.of constant composition was passed over ‘the 
liquid: A‘sample-of 4\grams was taken for hydrochloric acid and’ sulphar 
dioxide, fdr okygen’250 c.c. were The concentrations of the 
various solutions were determined by standard volumetric methods. »: ‘The 
escape of sulphur dioxide from:solution was determined in a similar manner, 
extept that pure air was passed over the concentrated sulphur dioxide 
sohition: The ‘results show that the comparative absorption rates for the 
four ‘gases, hydrochloric acid, ammonia, sulphur dioxide, and oxygen, ¢an 
be‘ adequately explained by the two-film theory: On the assumption that 
oxygen absorption is:controlled: by liquid film diffusion-and that ammonia 
absorption'in hydrochloric acid solution is:controlled by gas film diffusion 
the absorption rates for sulphur dioxide; ammonia, and 


| 945, Abs ‘ydrogen Sulphide. F. Ww. Sperr, Jr. ‘da ust. an 
sulphide is of great importance in the artificial gas in 
high\degree of. absorption. efficiency being required... gas 
gas.containing»100 to; 800 or more grains. per 100,cubic) ft., mustleave 
the. purifiers:so that! a acetate, paper is not. stained: after;1 minute's 
exposure. am alternative to the usual dry absorbent. employed, Vaz. 
hydrated, “oxide. or iron,.aisolution of. sodium. carbonate to 
3'% was used ina tower divided into two sections, each filled with suitable 
packing. The. upper section. is known as. the absorbex;,and the lower 
section as the, actifier. _The gas passes through the absorber, where it. is 
washed )with sodium carbonate solution.,,, The solution flows;down through 
the! actifier, through. which. air :is blown... The air removes, the. hydrogen 
sulphide, and the solution, which is thus regenerated is, pumped, back .to 
the absorber., The process operated to remove 85 to,90,% of,the hydrogen 
sulphide, the. remainder being taken out. by oxide. purifiers... The process 
increases (the capacity of the oxide. purifiers and renders. it. to 


946. Conditions of Maximum Solubility’: “Example of 
(Comptes Rendus,'179.'pp. 1041-1043, Nov. '17, 1924. 
metric experiments désigned’ in consideration ‘of ‘theoretical ‘study’ 
van't results’ and the Clapeyron equation’ are’ described, and’ 
is found by two methods that the precipitation of 1 gm. CaSO, ethy ea 
efsaturated solution is associated with the disengagement ‘of 
‘concdrdance of results thus shows that the heat of ‘solution ‘at 
uration ‘has actually a positive value. Advantage is taken'of Marignac's 

bservation that gypsum dried at 140° C. ‘Yields ‘supersaturated’ solutions 
which cominence to precipitate to : at the end of about 16 mins. 
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4401; 1926)4—Purther expériments:are carried solu- 
dility ard ‘Heat of solatiotbf'OaSO p (seeA bstract preceding 
Abstfaét)}: the: effécts of the: initrotinetion of BNO): (up tont -2:%) of 
{ap toi bemg:noted and discussed 


and Corbet (Cotiptes: Rendus,\179. p. 1319-1322) 
y of the miscibility of water ‘of phenol; ‘aniline, 
i€ atid! ald Benzic acid shows that the peratur 
near faniction ‘Of the ‘composition’ ‘orily' ‘when ‘the component the 
Dinafymixttire are Of allied Ghémical Character.’ | Results are given “alsd 
of determinations of the critical soltition 
de Meester’ and Al (Zeits: phys, Chem, 114: 
383} influence’ ‘presstre ‘on’ solubility has 
Shown be'small compared ‘with’ that ‘of ‘temperature, ‘yet in ‘some 
tases considerable! Theoretical ‘researches’ lead’ to the’ conclusion» that 
tharked' effects*are: to be “expected only’ when: ‘solubility’ is diminished by 
3 pressure: VAs this’ diminution becomes less’ with increasing pressure, the 
arises’ whether’ the solubility passes’ through’ a!’ minimum or, 
with increasing présstiré; approximates asymptotically to a definite: value. 
An 6xamination of the solubility ‘of the: naphthalin-tetrachloro- 
ethane! at 80°- 00°C. ‘and ‘pressures’ fron? 1000 atmospheres revealed 
/niinimum itt the ‘curve of solubility: (See! Abstract 3079’ (1024)) 
Phe Stokes-Binstein Law. for Diffusion Miller. 
7242749, “Dec) 1924.)+-Experiments' are! de- 
scribed ‘with full details for diffusion in thecase of dilute solutions of iodine 
at 8° to 20°C. to test the applicability of the Stokes-Einstein uation. 
The rate of diffiision D was measured’ in numerous’ otganiic solvents, "and 
vatibns sotutions*of alkali bromides atid’ ‘iodides, as’ also’ thé 
‘of ‘the’ solvents.” With’ respect to orgahic sdlvents; the 
observed iticonstaricy of the product ‘DZ indicated’ the of 
the 'Stokes‘Emstein equation to the diffusion ordinary dissolved’ nioleé 
culés' of the size of the iodine molecule. The variability of ‘DZ’ does not 


connected in any simple way with the follo ro 

There was no obvious relation between DZ colour of 
aa shag For 15 organic and 24 aqueous solvents, the relative 

e hand from the Stokes-Einstein, equation for large diffusing molec | 
on the other from the expression. given by Sutherland for small diffusi 

With regard to salt. solutions, as. sqlvents, DZ, was found,,to, 
te: fairly constant for various bromide solutions. For iodide solutions — 
the: product increased ‘appreciably; and‘almost linearly; asthe coneentra- 
tion; of | the: dissolvedi@alt tincreased;; The -temp.. 
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the! Stokes-Einstein: equations “The: diffusion process appears 


Substances. Giving a R. Katz. , (K» Akad: 
“damj-Proc, 27,.7--8. pp, 605-519, 1924, 


Réntgen-spectrography: is applied to ascertain whether water is 
‘received’ intermicellarly .or as a solid ‘solution intermolecularly. In the => 


~ former case, the crystal lattice will not change, and; in the Jatter.case, the 
dimensions of, the lattice. must become larger, Réntgenograms 


given indicate that fibres are built up of many stall elements, probably 
» small crystals, all lying with one direction parallel to the fibre axis. As © 


the interference. spots in.a fibre diagram lie set of hyperbola: ‘onthe 
‘axis perpendicular to the fibre axis, the investigation is.simplified to the 
measurement of the distance between. symmetrical jinterference: spots on 

the equator in moist and dry condition. If the water enters: the lattice, 

- the distance between each pair:of these lines will become smaller; If.no 
 ¢hange. of these distances takes place, the imbibition of diquid must occur 


imtermicellarly provided. that ‘the substance,, which giyes the Réntgen 


_ Spectrum is also that which swells. . The substances investigated are cellu- 


"loses: and. hydra tercellaloses in the. form of ramie: fibres, before: and ‘after 


-mercerisation by different methods, manilla | hemp, artificial silk from 4 


“viscose and from.cuprammonium oxide. It.is found that no. difference 
_ im’ the dimensions of the, Réntgenograms of swollen and dry celluloses 
ean be'shown with. certainty’ indicating, that the imbibition in.all.the 


“eases examined is intermicellar. This conclusion is also supported by 


the change on prolonged swelling in strong’sodium hydroxide. In these 
cases ‘the -crystalloids have lost. their parallelism through receding*from 


[Abstract: 696 (1926).] of N.P 


pp, 272-279; Disc., 279-280, studies of three types..of 
electrodeposits: were imade:., ‘Deposits containing. 2% of mercury 
were. more. resistant, than of (pure, zinc. either 
standard. eyanide baths... 


Fatigue’ ‘Constancy at igi 


an, (Inst, of, 


techn; ‘Phyaile, 10. ‘Bp. 433-436 tests ‘made with 


: ‘apparatus {including the use of triode values) ‘of ‘the const: 


“of fatigue phenomena exhibited by turbin e blades’ which’ are in vibra- : 
and their  dampings Observed | and recorded. E. A, B. 


955.04 Further Study aft ‘the Disincifibd tion: “oft Ntxon: : 


Electrochem. Soc., Trans. 45. PP: 207-800; Disc, 300-810) 1 1924: 


complicated; partly iowing to the of Stokes! lawiby 
‘diffusing: mols.,;and partly to; complications due to downward diffusion 
“of the solvent or te upward:and downward displacement of its‘constituents 
ifthe diffusion medium is a solution oS another Ho. 


Mercury Alleys. G, J. Wernlund.. (Am. Electrochem...Soc., Trans, 
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presence oxygen of;:comparatively ;highly -ionised:, copper; in 
solution ‘is Tiecessary:to: initiate selective: corrosion..,: The acetate, lactate, 
bromate, «and: perchlorate: of| copper; do ::not., promote, tion. 
Brass‘:is ‘not: only alloy susceptible: to. “‘ dezincification cepper- 
aluminium (70-30), mangahese-copper (25-75), .and cadmium,rmagnesium 
(85- 7+14+3): undergo: selective corrosion. From experimental evidence it 
_is: concluded) that, .excepting 90.%,:or more, copper alloys, -the,com+ 
metoial brasses’ will dezincify; Arsenic. be 


956. Comparative Tensile Properlies of ad 
other: Aluminium > Alloys as’ Obtained on Separately Cast Specimens and 
Cut from a) Crank-Case Gastingi::E.. and: Ad 


987. ‘Some Experiments. on. the. Effect of Casting and Heat- 
on the Physical. Properties of a High-Tin. Bronte F. W. Rowe. 
(Inst. of Metals, J. 32, pp...73-79 ; 79-80, 1924. En; 
"958, Copper: Tin Disp Isihara. vii 
Reports, 13, pp. 75-100, Oct., 1924. Tn English. “Bighty-fourth Repo 
the Research Inst. for Iron, Steel, and other Metals Contain 
ae of an investigation of the equilibrium diagram of the copper-tin 7 
system by the determination of the electric resistance of the alloys. T1 
@ constituent shows a progressive transformation beginning at 480°" 
880° according to the concentration of tin. The maximum solubility’ of 
tin is 11 at room temperature: Tbe: range of eutectoid transforma- 
tion is 89 to 68% copper. The eutectoid: ‘composition is 
943°% copper and ‘its temperature is-510°. Alloys containing 89 to 77% 
* Cuchave an:additional progressive transformation of a’ to.a at 580°.. The 
decomposes into eutectoid mixture of and at,.580°. 
constituent} is a compound; Cu,Sn. The fields B, B+ y, andy are 
different inform from those previously published... 
1¢ at 540° as found by Shepherd and Blough is not se The 
is a solid solution of tin in a compound’ Cu,Sn._ The eutectic 
225° at 37 % copper, it contains I % copper. | The progressive 
_ transformation ‘ending at’ 180° is found ‘in all alloys containing € as a 
_ constituent. This’ transformation is similar to the A, transformation ‘in 
olving or tin below 400°, 48 | Cc. 0. B. 


Nichel $i els in. oj Pownt of Transformation. | 


(Accad. Lincei, Atti, 33. ii, pp. 87-91, Aug., 1924.) — 
pa gives. the results of experiments with two ‘the reversible ‘all i 
invar (36 % Ni) and a variety of platinite (44 % Ni), and with one of the 
_ irreversible ,alloys .(22:%.Ni). results may be. thus, summarised. 
(1) In the: case:of the reversible alloys’ the change inthe direction. of, the 
limit tension curve corresponds to’ a definite temperature, just as the alloy 
at a. definite temperature from the ferromagnetic to the paramagnetic 
» (2) dn thecase of the irreversible.22-% alloy. the passage takes place 

through-.an: interval of.-temperature which, from the-point 
of view of.magnetic behaviour, 
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that intePval the alloy may be inthe ferromagnetic or the paramagnetic 
state-according’ to! whether: this’ temperature: be:approached from :a lower 
Of a higher’ point:’{3)' For ‘both 'typeq of alloys the temperature at which 
the limit tension: ctitve changes jitsidirection corresponds to'that:of-inickeli 
(4) The atalogy Detween'elastic dnd magnetic: ‘behaviour tevéaled in mickel 
is ‘evidetit? inthe ‘three alloys. . There remains*to ybe!established the 
behaviour of other alloys, whether of low or pf high nitkeb percentage, 
especially those in thé neighbourhood’ of which,»as:is evident 
recent researches on magriétic’ character,‘‘constitutes another: zone 


ef peculiar properties, [See Abstract 608 (1923).] 


S. Daniels... (Indust. arid Engin: Chem. Dec., 
The aluminium alloys contaifiitig magnesium“are' reviewed; and it is shown 
that, with the exception of lynite and duralumin, magnesium alloys of 
the aré ‘not important commertially. is usuall 
adidéd ‘in amounts les than 2 %': its effect in thesé alloys is to increase he 
liardness, but'at the expense ductility. ‘An equilibrium: diagram curve 

for aluminium-magnesium alloys is given, together with hardness, longa: 
htt ad. tensile strength test results, . An account is also given of the 
of preparation and examination of metallographic specimens, 
The Physical properties. of cast, and cast and heat-t eated alloys are con- 
sidered. The presence. and effect. of impurities, chie y, of iron and silicon, 
is. also discussed. Tt is. concluded. that heat treatment, of magnesium. 


is described rio sen ait J: 


Structure ‘of: Metals Test.) Mu ‘Polanyi Schmid: 
(Zeits. tech: Physik; 12. pp.-680+589,°1924.' Paper read cbefdre the 


Deut. Naturforscher:u. Arzte, speti- 


mien piéte consisting of @ single crystal and involving elongation,’ shear, 
it’ is attempted to pass by the bridge ofa test»piece consisting of two 

‘to the case‘ of a polycrystal piece and‘explain its» behaviour. The 


fer. 


and different current-densities are new, 
are given new views suggested. 


"Heats of Oxidation. J, E. Moose and S. W. Pair.” (Am. Chen 


Pichteri Electrochem? pp. 131+ 

1544 66-169," hydrocarbon synthesis: appears ‘to 
primarily. an ‘oxidation’ reaction: Numerous Kolbe reactions. are ‘dis: 
cussed in detaik’ In many cases platinum anodes at high current-densities 
-afecessential to -bring’ about the" reaction.:»\The oxidation potentialxof 
élemental fluorine is ‘equal ‘greater 


3 
‘ 
* 
Anodic oxygen.is probably. the;most energetic of. all oxidising agents. 
\ 
. 


bi 
(965, Years’ Pr te Reese, (ivan 


of the coefficien: of silver io lid 


iobility, the ‘values! t y the 


a ris 


a small addition of cuiprons 
shows: at diffusion of ‘selenium ions. 
907... Heat, of Combustion. of Stondand Jaeger, and 
phys. Chem, pp...59-64,. 13, 1924, 
‘rom , value: (26,442. Joules. per. gram) 
forthe. heat.of combustion.of benzoic. acid, which. was accepted. by, the 
1922, Commission. for fixing , thermo-chemical,, standards, is questioned. 
The higher value obtained by. the authors was rejected, by the Commission, 
who,.considered, that, too .high. a. value, had. been, assigned. to. the water 
equivalent, of the calorimeter. , The. authors ; state that their electrical 
method, using Pt thermometers, gives a. higher, degree. of accuracy than 
other methods. in which the water, Sy sha is calculated by assuming 
values, for. the specific, heat of forming the component, parts of the 
dorimeter., Further, their, method, gives.a value, at ,once,.in the, units 
ed... It,is suggested, that, differences in the. samples used and the 
methods of gombustion may account of. differences in. the 


68, ‘Studly of pery ‘Job. Rendus; 
fe ‘pp. 1317-1319, Dec. 8, 1924.)—The hydrolysis of electrolytes may 
pa Nap gated by adding to the solution a strong acid or base. and deter- 

ng electrometrically the displacement thus. effected in, the hydrolytic 

Srailibetarn [see Abstract 2854 (1924)]. For quantitative results to be 

Obtained, the reactions must be carried out in an atmosphere free from 
bon, ¢ dioxide. For the solution of an. alkali acetate of concentration 


> 


toe: ant to. bx Bm 
of aceticracids:; Experiments made on these-lines give the value 3-5 1079 
fon the: dissociation constant: of :abetic: acid at 16° and 2-6 x for 


the hydrolytic constant-of/acetates:; an explanation is suggested for the 


divergence of: these ifigures.:from -those: usually accepted. For ammonia 


the dissociation constant isfound tobe 2+8 
ofammonium salts being 3«2-% 
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1919695 Hydrolysis ConstantofSugar. Golin and (Miss) A. 


independent of 
of hydrolysis increases more rapidly ‘the ‘concentrate 


of carbon monoxide and dioxide and ‘partly to the formation of an ads 
tion complex, C,O,. By allowing for the heats of formation of the two 


{Comptes Rendus, 179. pp. 1607-1609, Dec. 29, 1924.)—The. velocity. .of 
inversion of 1g was believed to obey the law of mass action, and to be 
e cohcentration of the sugar. “Measurements showed that 


the sugar, and depends upon the catalyst ela the velocity, con- 
stant being greatest for. HCl. and nil for acetic.acid, 


Heterogeneous Catalysis. Ww. E. ‘Garner. 114, Pp. 932, 
27, 1924.)—When oxygen. is admitted to an. active carbon surface 
[see “Abstract 454 (1925)], heat is liberated owing partly to the formation — 


gases, it is possible to obtain a value for the “ heat of formation ”’ of this 
complex, this including any decrease.in energy of the surface owing to the 
liberation of the gases, ‘The values of the heat of formation thus deduced 
are of the same order as the energy liberated in the formation of the C—C 
linking, as deduced from the heat of sublimation of carbon. Thus the 
valency of the surface carbon atoms is very far from being saturated by 


7 neighbouring carbon atoms. The ratio of the oxygen atoms’ adsorbed 


to those giving rise to carbon monoxide and dioxide decreases ‘with rise 
of temperature, a proportion of the atoms adsotbed at the lower tempera- 
ture being liberated as gases at the higher temperature. © The high heats 
of adsorption are, indeed, due not solely to the energy liberated on combina- 
tion of the oxygen atoms with the surface, but ‘also to that liberated on 
the ‘removal of thé exposed carbon atoms, é.e., catbon atoms with a high 
énergy content, from the surface. Both energies are undoubtedly very 


high compared with the heat of formation of carbon monoxide, but their 
‘télative importance cannot yet’ be judged; the most active atoms’are, 


however, removed on the first admission of oxygen. The increasing 


_ effectiveness of a surface with use may be due to absorption by the surface 


of part of the heat liberated during the heterogeneous reaction, with resul- 


tant increase, not only in the total surface but in the proportion of exposed 3 


P. 


sigh I. Volta: Effect between Metal and ‘Electrolyte. Guyot. (Ann. 


| ae Physique, 2. pp. 506-638, Nov.—Dec., 1924.)—Presents the results of 
researches on the laws | governing the potential difference between a metal 


and surrounding dilute electrolyte, when (1) the concentration, and nature 
of the electrolyte and the metal used are varied; (2) small quantities of 
different organic insoluble substances are deposited in a thin layer on 


the surface of the liquid. The different possible methods of measurement 
are discussed, and finally an ionisation method which was employed is 
presented in detail. An air condensér is formed of the free surface of 


the liquid and a gilt plate suspended above it. The air-gap is ionised 
by a-rays froma polonium source, and the potential difference is found 


by balancing with! ‘an opposed: field: The effect: is independent. of :the 


- nature of the electrolyte if equimolecular ‘solutions are used, and increases 
with concentration if the electrode gives positive ions to the electrolyte, 


and vice versa. A)thin film of organic substance diminishes the effect ; 


this diminution commences’ immediately any of the impurity touches 
and increases up to a. limit, 
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impurity... The limit. occurs when a, monomolecular: film has: been 
ceeded. This to‘ ‘an electrical of the 


972,,..A. P roperty, of Sinall, Bubbles. of Gas. Water, Me A... 
McTaggart... (Roy,.Soc, Canada, Trans. 18, Sect,.3. pp. 129-131, 1924. 
The paper describes..a. method, for ‘the abseryation of;small air. bubbles. 
in .gas-free, water, and suggests.a possible mode. of attack for problems 
regarding the origin of the electric charge on the.surface. of small bubbles 


air in water and, on, liquid surfaces, in general,,, (Abstract, 114 (1923)] 


records, that the author. found. that .a, bubble: of air, could. be. made..to 
change . its. sign, merely .by,, diminishing, its,size., The, experiments; now, 


| show. that. if small oil, hie are. introduced on to.the surface 


ulsion, for each: other, and 
push each other, off the air bubble i ina way, that, cannot, be attributed to 
the Brownian. movements... The de and . 


Electrobytic' Preparation of Ozone. ‘Maiquori. 


83, ii. pp. 102-106, Aug., and Wartetiberg showed 


[Abstract 1631, (1911) that ition of a small alternatin to 
‘direct current increased tr 1e meen ty of ozone obtained by, the elec- 
Jager method. In the present article the author furnishes ‘the résults. 
his experiments chiefly directed. to ascertain. the most favourable 
onditions as regards the concen’ tation and nature of the electrolyte, ae 
he density of the d.¢. and the ratio of the direct to the peer: 
. The anode was a Platinum, pipe cooled by a water flow 
of ‘the alternating current was of 50 Petiods: ‘per séco The | 
most favourable conditions were found to ‘be (a) solution ‘of 
density comprised between and density of: the ‘dc., 1 
amps. ; “{e) intensity “of the a.c., Lead anodes: 
with’ ead dioxide also give results for a "Certain fatio of the dire 
An: Attempt to: Electroplate on: ‘Mann. and 
‘O. Halvorsen; (Am: Electrochem: Soc., Trans. 45. pp. 493-508; 
Disci; 508-610, °1924.)—-Salts of tungsten in. the metal occurs as 
anion’ are desirable: for electrolysis, Such a salt can be supplied to a 
cell by electrolytic corrosion of a tungsten anode. This was accomplished . 
by using both:aqueous and non-aqueous electrolytes containing hydrogen — 
chloride. or alkali chlorides, but’ on electrolysis only an oxide of:tungsten 
was obtained ‘on ‘the kathode:In ‘some cases. the resistance of the cell 
was’ too’ ‘high to donduct: sufficient »current: A: fused bath) oflithium: 
gave proper conductivity; the tungsten anode corroded to form — 
tungsten chloride; and a of: was obtained) on 


of Cobats' and Nickel Plating Baths. Use of the 
Soc. 45. pp. 259-268; Dise,, 268-272, ‘1924, possible explana- 

tion is given for the failure, of the hydrogen electrode in the direct measure- i 
ment, of hydrogen. ion, soncentration of. nickel. 

The. oxygen. electrode. gives. 
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the plating, baths used a: gave the best.current efficiencies and 
the most»desirable needed..:to establish. the 
accuracy of this method. 


996, The Electrolytic Production of from 
the Diacetates the Blectrolytic"Oxidation of Cobalt and’ Nickel’ Diehlorides 
C: Schall Markgraf. -(Am Electrochem? Soc,’ Trans: 45. 
pp: “Disc.; 1727:1924)—Pure cobalt and nickel’ didcetaites' were 
dissolved ‘in’ absolute acetic atid: The solution was electrolysed between 
platinum ‘électrodes, and ‘puré ‘well-crystallised nickel’and cobalt’ tri- 
acetates wére obtained. These electrolytic ‘oxidation tesults support the 
freezing-point’ loweting deterniinations and‘ direct chemical analysis, and 
indicate that ‘the two triacetates ‘have the simple formula ‘Ni(CH,COO), 
atid Co(CHgCO0),, respectively. Failure’ in ‘Obtaining’ these’ triacetates 

thé ‘past’ has been found tobe due to the presence of’ small amoutits 
‘water in the aceti¢ acid solutions. Nickel and cobalt trichloride were 
obtained by gga, the dichloride; ‘dissolved ‘in concentrated hydro- 
chloric acid, in partment cell, .. Evidence for probable 
of higher, chlorides, such as CoCl,, is 


pp. 240- 269, 1924. j)—The hydration of ions is ‘fon 

a ndpoint of the molecular kinetic theory of electrical polarisation. 
expression is ‘deduced for the heat of hydration depending on the radius 
the ions. _The paper. is not suitable for a short abstract. ‘B, 


"978. “Greenawalt “Electrolytic Copper- Ww. 
walt. (Am. Inst, Mining Eng., Trans, 70,, pp. 529-567 ; , Disc isc., 
967-880, '1924,)—An account is given of the principal features and output 
ind’ cost performances of various large typical electrolytic COpper-ex- 
taction installations already in operation, particularly in relation to 
: ades of ore or concentrate which are or can be treated. 
fundamental basis of the Greenawalt process consists in overcoming the 
deleterious’ effects of ferric Fe in the electrolyte, by reduction ‘to. ferrous 
Fe prior ‘to. electrolysis; in the course of a sixitable combination existing 
methods: ‘SQ,; obtairied’ by roasting is used as the reducer in the 
- earlier stages of ‘the tréatment) being replaced, by precipitated: CuS. as 
acidity ‘increases’ abdve prescribet) limits’: The H,S the 
precipitation’ of '‘CuS may be»generated from low-grade matte or other 
cheap,’ ‘easily decomposed ‘sulphide by. treatment with’ denuded waste 
acid. range of applicability the process is thus widened to/include 
sulphides, oxides,)»concehtrates, the direct) ore, and low-grade matte: 
The procéss is self-sustaining in acid’ on sulphide ores, and, on high-grade 
oxidised The: deposition ‘of Ib: of Cu '(a.ci),, or about 
1+4@Qb; (d.c.), per kw.-hr. is attainable with the simultaneous regeneration 


that, in ¢ process affords a 50% ‘advance, according t 
oft procésses ‘now ow ‘operation:" The ‘en 
“be ‘m practitally automatic and ‘can’ 


Metal ficalty it is independent of the majiitude of the 
frams ‘and’ details ‘of test demionstrations ‘are 
that th is ‘all in a form directly'sdleable 
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tie ‘of involving «thloride 
sbhition ¢lettrolytes and as reducer ate briefly 
as Affected by Grdin: Ri Fo Anderson 
Disé:,.401-403, 1924.)—The results are given of experiments:ion 
accelerated cea Pa corrosion of sheets and tubes of Admiralty metal 
(70 cépper, 29: ‘tin annealed im various: produce 
differences’ ii thé size of graiti. “A current sufficient to? give’la cutrerit? 
density not more thar pét the electrolytes 
béitig’ follows 1) "Acid thine» water! coritaining 2020 million 
of free sulphuric atid, together with ‘iron and -aluminium ‘sulphates; 
aquedus solution containing 15)760° parts per°inillion of sulphuric:aciad ; 
water(4 Of % sodium solution (5)111% 
sodium hydroxide solation and) (6) tap water containing’s ‘parts per million 
calcium ‘carbonate.’ ts found ‘that effect’ of variation the sizé 
within the ‘limits lomm diameter ‘is’ very: small; 
althoug general ‘brass ‘with small grain’ corrodes: less than «that» with 
ae er grain. The microstructural appearances of the material corroded 
: if quid having reactions of the are similar}! TAA. P. 
(Am. Electrochem, Soc.) Trans; pp: ;, Disc. ; 226-227, 1924.)+ 
‘of solutions of nitkel sulphate.of. various, concentrations 
theasured; and: the'effect: upon; the conductivity of common.additions 
te nickel plating baths was determined::| Ammonium. chloride was found 
to have the greatest relative effect in decreasing the dematies and a 
The Electrolytic: “Preparation: of Salicylic. ‘Aldehyde from 
and A. Lowy. (Am) Electrochem..: Soc;, Trans. 45, 
4548, is. prepared electro- 
lytically by of (sodium salt)..to.the aldehyde. 
The’ ordinary: type! of diaphragm used «with |a,mereury,kathode, 
using’ boric’ acid! and sodium sulphate’ as catholyte... A, current-density 
is nsed; andthe temperature: is kept, between..15° 
‘by means-of arfreezing mixtures -The:aldehyde ‘is fixed .as;soon 
formed “by ‘means of sodium: bisulphite; and‘is recovered. by, means.of 
steam distillationhi <Upito the present, stage.of. the 
Measurements:on: Polarised. M.. Knobel, 
Chem: 261342621); Dec:, 1924.)—-In the com+ 
mutator’ method) df measuring: overvoltage -one~ segment, ef. the. com 
thutatér connects the polarising current for a definite time interval, and 
after breaking the current another segment connects the potentiometer 
Unless oVervoltage be constant after. disconnesting 
eleotrolysin! current !the ‘potentiometer must, of necessity, ‘be: measur- 
ing-an average’ of ‘therpotential:-and give.ia value: without: eny,m 
By a’specially designed commutator, curves of overveltage.against,time, 
-bothor tineréasing and dectedsing: overvoltage, shave been! obtained. and 
therresults confirm “that the: methed:.ofomeaguring 
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overvoltage is incorrect for: all overvoltages:because ‘of the: 
rapid drop in overvoltage when the: electrolysing ‘current is: disconnected. 
By. a graphical treatment of the data, approximate values for the gas 
concentrations on the polarised electrodes have been obtained. It appears 
that oh‘smodth €lectrodes:the: adsorbed H, is present as\about a 
Clark; (Roy. Soc.; Canada, ‘Trans, 18. Sect, 3: pp. 275-292, 1924.) 
The earlier work is reviewed! and the polarisation capacities of mercury, 
platinum, platinum. black, gold, tungsten, lead; and carbon. were. deter: 
mined. ; ‘The apparatus consisted of a lange electrode of; the given sub- : 
stance immersed ‘an: electrolyte contained: in a crystallising dish...The 
other ‘electrode piece of the same material... 
measurements. of :capacity were made by. photographing ‘the 
The variations of capacity: with ‘concentration,of;the electrolyte (sulphuric 
acid). and with: the, distance between . electrodes. were 
bahar 
984, Points. ‘Kuhn. €hem;, 4, 
pp- 44-48, Dec. 13, 1924.)—The isoelectrical point of an amphoteric | 
electrolyte 4s the hydrogen ion ‘concentration ‘at: which the concentrations 
of the! kathioti' and anion’ and ‘the ‘undissociated «molecules of the am- 
photeéric' electrolyte ‘are all ‘equal. “The paper deals ‘with: the: theory of . 
isoelectrical points and ‘attempts to explain the diffeterices found between 
Electrolysis of: Mistuses of Ei 
Gibson. (Roy. Soc. Edinburgh, Proc. 442. pp. 140-152, 1923-1924.) — 
Prévious experiments on the electrolysis in aqueous solution. of mixtures 
contdining the salts of organicacids ‘permitted of division: into three 
classes; Potassium acetate and potassium''trichloracetate although of 
thé‘same type behave differently; when electrolysed singly. When: they 
dre-electrolysed ‘together mixed compounds:are; formed but only toa very 
ps extent: A. small amount’ of» is: to be found 
‘the reaction products ‘and hexachlormethane and methyl] chloride 
atealso produced during’ the electrolysis: of) the: mixture: No methyl 
alcohol appears ‘among ‘the’ final .products, but formaldehyde joccurs in 
considerable quantities. This oxidation'is connected with the! production 
of aii oxidising agent suchas: chlorine: at ‘the: anode.' The’ presence of 
either of the original salts affects the other by decreasing the yields of 
the! nérinal’ products: and by” promoting the: production substances 
like -trichlormethyl-alcohol and ethylene ‘which result |from the oxidation — 
of ‘the acid. An<explanation of) the: is” 
Electrolytic Iron: Beleher.) (Am, 
46; pp. (455-470 ; Disc: 470474; 11924:)——The author'sums 
up: the’ progress’ made inthe electrodeposition of:iron ‘in: the last seventy-— 
five: ‘years: description ‘of .the: two: plants: now in commercial 
operation’ is ‘given; and: a. short account‘of the ddvelopment: work: oni the 
Milford prodess' for the hydrometallurgy’of iron ores is added. AuTHOR. 
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